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1 IN THE CIRCUIT COURT OF OHIO COUNTY 

2 WHEELING, WEST VIRGINIA 

3 

4 IN RE: 

5 TOBACCO LITIGATION CASE NO. 00-C-6000 
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VOLUME 17-A 
October 25, 2001 
8:30 a.m. 


JURY TRIAL 

Whereupon the above-entitled matter came on for 
hearing before the Honorable Arthur M. Recht at the 
Ohio County Courthouse, Wheeling, West Virginia, and 
the proceedings are as follows. 
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1 

2 

3 

4 

5 


PROCEEDINGS 


7 (In open court with a jury present.) 

8 THE COURT: Be seated, please. 

9 Good morning. All right. Ready to call your 

10 first witness, please. 

11 MR. FURR: Yes, sir. As our first witness, we 

12 call Dr. Philip Goodman. 

13 THE COURT: All right. Just step forward, 

14 please, sir. The young lady will administer the 

15 oath to you. 

16 Just kind of work your way through there as 

17 best you can. This is where you are going to end 

18 up. 

19 THE WITNESS: I figured. 

20 THE COURT: Watch your step. And that is a 

21 working microphone. All right. Mr. Furr. 

22 MR. FURR: Good morning, ladies and gentlemen. 

23 Your Honor, before we begin. I believe the 

24 Court is going to be able to see most of 
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1 Dr. Goodman's demonstratives but I have a notebook 

2 with copies of them. 

3 THE COURT: That would be fine. 

4 MR. FURR: May I approach? 

5 THE COURT: Yes 

6 — — — 

7 PHILIP C. GOODMAN, M.D., 

8 being first duly sworn by the Clerk, testifies and 

9 says as follows: 

10 — — — 

11 DIRECT EXAMINATION 

12 BY MR. FURR: 

13 Q. And good morning. Dr. Goodman. 

14 A. Good morning. 

15 Q. Would you please introduce yourself to the 

16 jury. 

17 A. Yes. My name is Philip Goodman. 

18 Q. Would you tell the jury where you live, sir? 

19 A. I live in [DELETED]. 

20 Q. Dr. Goodman, you are a medical doctor; 

21 correct? 

22 A. That is correct. 

23 Q. You work at Duke University? 

24 A. I do. 
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1 Q. You are a professor of medicine? 

2 A. I'm a professor of radiology. 

3 Q. Of radiology. And you are chief of 

4 thoracic imaging at Duke University Medical Center; 

5 is that correct? 

6 A. Yes. 

7 Q. Would you explain to the jury what thoracic 

8 imaging involves? 

9 A. Thoracic imaging is a subset of radiology, 

10 that diagnostic modality that we commonly use as 

11 x-rays to look at the body. It also uses other 

12 things as well, but primarily x-rays. 

13 And I'm the chief of that section that deals 

14 with the images that we detect from about the neck 

15 down to the waist; that is, in the thorax, this part 

16 of the body (indicating). 

17 The way radiology has gone now, it's divided 

18 into all of these subspecialist. It's become very 

19 specialized that way, and I'm the chief of the 

20 section that deals with those sorts of diagnoses of 

21 diseases involving this area. 

22 Q. Dr. Goodman, before we get into your 

23 medical experiences, sir, just tell the jury a 

24 little bit about yourself personally and your 
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1 family. 

2 A. Yeah. I grew up in Los Angeles. Kind of a 

3 child of the '60s, I suppose, out there. Grew up in 

4 a lower middle class family. My father drove a 

5 vegetable truck. I remember growing driving around 

6 Los Angeles delivering vegetables. 

7 My family consisted of my mother, father and 

8 sister, who is three years younger than I am. I 

9 subsequently moved in other areas in California, 


10 

where 

I lived during training. 

and ultimately wound 

11 

up in 

Chapel Hill, North Carolina, at Duke 

12 

University. 


13 

My 

family consists, my wife 

of over twenty 

14 

years, 

and my two children, my 

daughter, who is 20, 

15 

and my 

boy, who was just 17 the 

other day. 

16 

Q. 

This week? 


17 

A. 

This week, yes. 


18 

Q. 

Did you have a birthday 

party for your son. 

19 

sir? 



20 

A. 

We did have a birthday 

party. 

21 

Q. 

Thank you. 


22 

A. 

Thank you. 


23 

Q. 

I'm very glad you told 

me about it. 

24 

Dr 

. Goodman, let's turn to 

your education. 
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1 sir. Would you tell the jury a little bit about 

2 your education before you began medical school? 

3 A. Yes, I was educated in the public schools 

4 in Los Angeles, walked to school like many people 

5 do, I guess, to grammar school, attended public 

6 junior high schools. Usually rode my bike there. 

7 High school was close enough that I could walk to 

8 school there. 

9 Q. Did you begin attending college while you 

10 were still in high school, taking college classes? 

11 A. Yeah, I did. When I was a senior in high 

12 school in 12th grade, UCLA offered a program that 

13 allowed certain seniors to go and attend in an 

14 honors program at UCLA. 

15 So, as a senior in high school, I would leave 

16 the high school at noon every day and drive up to 

17 UCLA and attend there, taking two classes a day for 

18 that senior year. 

19 And then, when I finished and graduated high 

20 school, I actually attended UCLA for two consecutive 

21 summer sessions. You were automatically admitted 

22 into UCLA once you attended that honors program. 

23 Q. Am I correct that you graduated from high 

24 school in 1964? 
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A. That's correct. 

Q. And you began medical school just two years 
later in 1966? 

A. That is correct. 

Q. How did you get through undergraduate 
school in two years, sir? 

A. Well, as you might understand now, I had 
one year of credit when I officially entered UCLA 
because I had done half a year as a senior in high 
school and half a year in summer session before I 
started college. And after two years of 
undergraduate work, I applied for early admission to 
UCLA medical school and was fortunate enough to get 
in . 

Q. So you began medical school at the age of 
19; is that correct? 

A. That's correct. 

Q. You graduated from medical school at UCLA? 

A. I did. 

Q. Okay. Did you then do an internship and 
residency? 

A. I did. 

Q. Would you describe your internship and 
residency for us, please? 


http ://legacy.library.ucsf.®tu/ticyifWl!failO)ip«!HA/.industrydocuments.ucsf.edu/docs/ljxl0001 




4095 

1 A. I did an internship in internal medicine at 

2 the opposition school, U.S.C, LA County General 

3 Hospital. I did my residency at University of 

4 California Irvine for two years and then transferred 

5 up to University of California San Francisco to 

6 complete my residency. 

7 Q. What was your residency in? 

8 A. Residency was in radiology. 

9 Q. After you finished your residency, what did 

10 you do? 

11 A. When I finished my residency, I was asked 

12 to join the faculty at UC San Francisco as a 

13 thoracic imager, actually. Their particular chest 

14 radiologist or thoracic imager had left for private 

15 practice, and they asked me if I would, out of 

16 residency, consider taking that job. 

17 So I did that, and to be honest with you, I 

18 thought it might be a one-year position because I 

19 might have done other things with my career. But 

20 one thing led to another, and I stayed on there for 

21 sixteen years at San Francisco General as a member 

22 of faculty of UC San Francisco. 

23 Q. And did you ultimately become a full 

24 professor? 
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1 A. Yes, I did. 

2 Q. And obviously at some point you left UC San 

3 Francisco to go to Duke; correct? 

4 A. That's correct. 

5 Q. Now, when you left UC San Francisco, were 

6 you acting as chief of radiology at UC San 

7 Francisco? 

8 A. I was interim chief of radiology at San 

9 Francisco General for a year. 

10 Q. When did you move to Duke? 

11 A. I moved to Duke in 1991. 

12 Q. And are you now a full professor at Duke 

13 University? 

14 A. Y e s, I am. 

15 Q. Would you describe for the jury the focus 

16 of your radiology or medical practice? 

17 A. Yeah. In an academic setting such as Duke, 

18 while there is a number of — there are a number of 

19 things going on in regards to teaching and giving 

20 conferences and doing research, there is also a lot 

21 of clinical work that goes on as well. 

22 So, primarily, my day is filled with looking at 

23 images of the thorax of the chest in regards to the 

24 diagnosis of disease. That can be anything from 
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chest x-rays to CT scans to magnetic resonance 
imaging to nuclear medicine tests. 

Q. Would that also include PET scans, sir? 

A. It would include PET scans as well. 

Q. So is it fair to say that you primarily 
spend your days working as a chest radiologist? 

A. Yes, that's a fair statement. 

Q. Are you board certified in radiology? 

A. I am. 

Q. When did you become board certified? 

A. I was board certified in radiology in 1975. 

Q. What states are you licensed to practice 
medicine in? 

A. I'm licensed to practice in North Carolina 
and California. 

Q. Dr. Goodman, the jury has heard the term 
"radiology" a lot, but you are really the first 
radiologist to testify in this case. So would you 
just generally describe for the jury the types of 
imaging and procedures that radiologists do as part 
of their practice? 

A. Yes. Originally radiology was born out of 
the discovery of x-rays, and it involved the use of 
x-rays to make the diagnosis of disease. Over the 
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1 years, with the advent of different types of 

2 techniques of diagnosis, it's come to incorporate 

3 things such as ultrasound, like some pregnant women 

4 may get or oftentimes, used to diagnose problems in 

5 the abdomen; CT scanning, which involves x-rays, but 

6 does it in a very fancy way using computers; 

7 magnetic resonance imaging, which is way out there, 

8 has to do with magnetism and the way ions — that 

9 is, parts of the atoms in the body — are arranged; 

10 nuclear medicine studies, which involve radioactive 

11 substances that are injected into the body or 

12 inhaled into the body and that are detected because 

13 of the radiation that they emit. 

14 And there are other aspects of radiology that 

15 go on now, too, and that include interventional 

16 radiology where radiologists have become active in 

17 actually treating patients or becoming interventive 

18 with patients trying to make diagnoses. 

19 Q. Do you practice interventional radiology? 

20 A. I do, as it pertains to the chest. 

21 Q. And what types of procedures would that 

22 involve for an interventional radiologist? 

23 A. From the standpoint of the chest, those 

24 things that we might do would be attempt to diagnose 
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1 abnormalities that we might see in the lungs or in 

2 the chest or in the lining around the chest by 

3 sticking needles into the chest. 

4 We at times are treating patients by draining 

5 fluid off of the chest that may keep somebody from 

6 breathing properly. Those are primarily the things 

7 I would do from an intervention standpoint. 

8 Q. Doctor, you told us about your clinical 

9 practice at Duke. But you also have teaching 

10 responsibilities, don't you, sir? 

11 A. I do. 

12 Q. And you also have a research component of 

13 your practice, don't you? 

14 A. Yes. 

15 Q. And I guess, as chief of thoracic imaging, 

16 you also have some administrative responsibilities; 

17 is that correct? 

18 A. Yes, that is correct. 

19 Q. Now, as chief of thoracic imaging, are you 

20 chief of the section that performance and interprets 

21 CT scans at Duke? 

22 A. I'm chief of the section that interprets 

23 the CT scans of the chest at Duke. 

24 Q. Okay. And to you, sir, interpret CT scans 
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1 of the chest as part of your clinical practice? 

2 A. Yes, I do. 

3 Q. Okay. Can you give the jury just some 

4 estimate of the number of CT scans of the chest that 

5 you might interpret on a monthly or yearly basis? 

6 A. I would say that, on a monthly basis, 

7 probably in the range of a hundred to 150 CT scans 

8 of the chest on a monthly basis. The division of 

9 the work is between a number of different 

10 radiologists, so I don't read chest CTs every day, 

11 but I do when I'm assigned to that area of our 

12 section. 

13 Q. As part of your responsibilities at Duke, 

14 in various capacities, do you also review PET scans? 

15 A. Yes. I do. 

16 Q. Can you give the jury some estimate of how 

17 frequently you review PET scans? 

18 A. I probably review about 20 PET scans a 

19 month in the aspect of combined conferences with 

20 other divisions in the hospital, medical division, 

21 surgery, radiation, oncology and other divisions, in 

22 discussions with patients who have cancers in 

23 particular. 

24 Q. I'm sure, as a radiologist, you reviewed 
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lots of chest x-rays, don't you? 

A. Thousands and thousands of chest films. 

Q. Okay. Now, you are a member of something 
called the Duke Medical Center Thoracic Tumor Board; 
is that correct? 

A. Yes. 

Q. Would you explain to the jury what that is? 

A. The tumor board is a group of physicians 
from different disciplines in medicine; surgeons, 
pathologists, radiologists, internal medicine, 
cancer doctors, like hematology, oncology doctors 
that get together on a weekly basis to discuss how 
to diagnose and how to care for patients who may 
have lung cancer, in this particular instance. 

Q. And does that tumor board — do the 
activities of that tumor board include reviewing 
things such as CT scans and PET scans as part of the 
workup and plan of treatment of lung cancer 
patients? 

A. Yes, it does, every week. 

Q. Every week? 

A. Yes. 

Q. Okay. You told us earlier about 
interventional radiologists. I take it. Doctor, 
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1 that you also perform biopsies as part of your 

2 practice; is that correct? 

3 A. That is correct. 

4 Q. Okay. Can you give the jury some idea of 

5 the number of lung biopsies that you have performed, 

6 sir? 

7 A. I can't give you an exact number, but it's 

8 probably in the thousands. 

9 Q. Okay. Let me summarize a little bit your 

10 clinical practice, sir. Now, your practice involves 

11 radiologic studies of patients suspected of having 

12 lung cancer; is that correct? 

13 A. That is correct. 

14 Q. Including chest x-rays, CT scans, PET 

15 scans, and these interventional procedures that you 

16 have been describing; is that correct? 

17 A. That's correct. 

18 Q. I take it, sir, that you are familiar with 

19 the standard of care nationally and at Duke 

20 University for the diagnosis and treatment of lung 

21 cancer; is that correct? 

22 A. That's correct. 

23 Q. By the way, can you just give us a rough 

24 estimate as to how many cases of lung cancer you 
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1 have been involved in the diagnosis of? 

2 A. Well, that would be hard, but, you know, 

3 again probably in the thousands. 

4 Q. Okay. Let's move to your — away from your 

5 clinical responsibilities to your teaching. Tell 

6 the jury a little bit about your teaching 

7 responsibilities, please. 

8 A. Yeah. The teaching responsibilities are 

9 tightly interwoven with the clinical 

10 responsibilities in most aspects of medicine, and 

11 it's true in radiology as well. 

12 The training of radiology residence, those 

13 people that have finished medical school and that 

14 are now trying to get their certification as 

15 radiologist, is very akin to an apprenticeship so 

16 that, in any given month, there are four residents 

17 in radiology of all four year levels of radiology 

18 training. 

19 Radiology is a four-year training program now. 

20 So we have first, second, third and fourth year 

21 radiology residents who follow us around, myself and 

22 the other members of my section, and watch what we 

23 do, in a sense. 

24 At times we have them do what we would do, and 
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1 then see how they did it to just check on them. So 

2 teaching responsibilities are very closely tied to 

3 that sort of apprenticeship. 

4 In addition to that, there are formal lectures 

5 that are given to the residents on a daily basis. 

6 There are case presentations where they are shown 

7 unknown cases and they are asked to interpret them 

8 for us to see how they do. 

9 The teaching responsibilities in radiology also 

10 extend to the medical school, aside from just the 

11 radiology residents, in that eight medical students 

12 a month rotate through the Radiology Department, and 

13 two or three of them each month come through the 

14 thoracic imaging section. 

15 They do general radiology to start with, and 

16 then the selected few, one a month, comes through 

17 and do chest radiology with us or thoracic imaging. 

18 For instance, this month, we have one medical 

19 student who is doing thoracic imaging for this 

20 entire month. 

21 The other responsibilities are teaching other 

22 members of the hospital staff, including other 

23 professors and faculty members, as well as other 

24 residents and interns and medical students doing 
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1 medicine training because we have collaborative 

2 conferences with the medicine department so that 

3 they are frequently in the x-ray section looking at 

4 x-rays on patients they are taking care of in the 

5 hospital. And we interact with them. We try to 

6 teach them a little bit about what we are doing. 

7 And then another teaching area that I am 

8 involved with that other members of my section 

9 aren't necessarily involved with is teaching of just 

10 basic medical skills to first- and second-year 

11 medical students. 

12 And I have been doing this for about five years 

13 now, since the inception of a program, that gets 

14 medical students in their first week of medical 

15 school out seeing patients. 

16 And I have been very interested in that program 

17 and have taken a group of eight or nine medical 

18 students that I follow for two years on weekly or 

19 semiweekly meetings discussing just physical 

20 diagnosis and how to take histories, how to do 

21 physical exams. 

22 Q. Okay. Obviously you teach medical students 

23 trying to become doctors, you treat doctors trying 

24 to become radiologists, you teach other types of 
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4106 

doctors, and you teach other professors at Duke; is 
that correct? 

A. That is correct. 

Q. Now, do you also teach radiology fellows? 

A. Yeah, that's correct. 

Q. Will you tell the jury what radiology 
fellows are? 

A. Fellows are individuals who have completed 
their radiology training and are board eligible or 
board certified in radiology, usually board 
certified. They have passed their test, and they 
can go out and practice as radiologists, but they 
wish to train in depth in a particular field of 
radiology. 

In my case, it's thoracic imaging. And we 
generally have one or two fellows training in 
thoracic imaging each year at Duke University. 

Q. Dr. Goodman, what are these boxes right 
here? 

A. Those are view boxes to look at films with, 
radiographic films. 

Q. Sir, I take it that a lots of the teaching 
you do involves standing in front of boxes like that 
teaching other doctors how to interpret what they 
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1 are looking at; correct? 

2 A. Absolutely. 

3 Q. Is that the largest component of your 

4 teaching? 

5 A. That's the largest component. That's the 

6 apprenticeship, pretty much. 

7 Q. Okay. You also teach and lecture visiting 

8 professors at Duke? 

9 A. Yes. There is a visiting-professor program 

10 at Duke University so that any practicing 

11 radiologists that wish to increase their skills or 

12 their knowledge level, if they feel they need to do 

13 that, might come by our section. And we will 

14 certainly have them watch us and try to teach them 

15 as well. 

16 Q. Okay. We talked about your clinical 

17 responsibilities and teaching responsibilities. 

18 Tell the jury a little bit about your research 

19 responsibilities? 

20 A. The research responsibilities have evolved 

21 over the years from being someone that might 

22 initiate the ideas behind the research to somebody 

23 that helps mold the ideas that come up in the people 

24 in my section's day-to-day work. 
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1 I still have — I still offer up ideas on what 

2 might need investigation in regards to diagnosis or 

3 treatment of various diseases in the chest to the 

4 residents, to our fellows, to other faculty members, 

5 so that they might begin to investigate problems in 

6 radiology, particularly thoracic imaging, and 

7 hopefully come up with some sort of, oh, some sort 

8 of paper or research effort that advances the 

9 field. And that's what we are trying to do when we 

10 do research, and that's to advance the field of 

11 radiology. 

12 Q. Okay. About what percentage of your time 

13 do you spend on research? 

14 A. I would say about 20, 25 percent of the 

15 time. 

16 Q. Okay. And finally, you have — as chief of 

17 the section, you have some administrative 

18 responsibilities? 

19 A. I do. 

20 Q. What types of things do you have to do? 

21 A. Well, those administrative responsibilities 

22 are pretty much fielding all of the complaints from 

23 everybody in my section or people that are outside 

24 my section who can't seem to find a certain x-ray or 
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1 need to have something done but are unable to get it 

2 scheduled. 

3 Before those problems arise, hopefully we have 

4 devised a system through the administrative network 

5 in our section to cut those off at the pass, to 

6 hopefully offer a good clinical service to the 

7 referring physicians to make sure that patients 

8 aren't kept waiting before studies are performed and 

9 before their interventional procedures are done. 

10 The administration includes scheduling, making 

11 sure that various areas of that section are covered 

12 and that we have got doctors there that can take 

13 care of problems that arise in those areas. 

14 Q. Okay. Dr. Goodman, as a professor, a 

15 researcher and a clinician, I'm sure you belong to a 

16 variety of different types of professional 

17 organizations; is that correct? 

18 A. Yes, it is. 

19 Q. Could you give the jury some flavor for the 

20 types of organizations you belong to and participate 

21 in? 

22 A. The organizations that I chiefly belong to 

23 are those in regards to radiology, both general and 

24 specific. Amongst those are the American College of 
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1 Radiology, the Radiologic Society of North America 

2 and the American Roentgen Ray Society, as well as 

3 one of the specialty organizations, the Society of 

4 Thoracic Radiologists. 

5 In regards to pulmonary medicine, pulmonary 

6 diseases, I also belong to the American College of 

7 Chest Physicians and the American Thoracic Society. 

8 Q. Now, I will ask you about just a couple of 

9 those. Would you tell the jury what the Society of 

10 Thoracic Radiology is? 

11 A. The Society of Thoracic Radiology is a 

12 group of individuals who do primarily, as their work 

13 in radiology, thoracic imaging. It's been around 

14 now for probably nearly twenty years, and it holds 

15 annual meetings, sends out newsletters, publishes a 

16 journal that is dedicated to thoracic imaging. The 

17 meetings are conducted and center about thoracic 

18 imaging and problems with thoracic imaging. 

19 Q. What is the American College of Radiology? 

20 A. The American College of Radiology is 

21 another organization that has as part of its goal 

22 some interaction at times with the public. It has a 

23 scientific role, but it also has — I don't know if 

24 political is the right role to say, but it's also an 
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1 organization that seeks out help in gaining national 

2 funding for projects that might need to be funded 

3 for radiology research. 

4 Q. Now, sir, am I correct that you were on the 

5 National Committee for Thoracic Imaging of the 

6 American College of Radiology? 

7 A. Yes, that's correct. 

8 Q. Can you tell the jury what that is? 

9 A. This is a particular board that is dealing 

10 with the appropriateness of certain tests in 

11 radiology, whether or not they ought to be 

12 performed, what the value is of those tests. 

13 Q. Okay. Dr. Goodman, the jury has heard 

14 already about board certification and how you were 

15 board certified. But, sir, am I correct that you 

16 are actually involved in examining other doctors to 

17 see whether they should be board certified as a 

18 radiologist? 

19 A. Yes, that's correct. I took my boards in 

20 1975 and was certified as a radiologist. And, 

21 probably about five or six years after that, I began 

22 to be one of those examiners on the other side of 

23 the table, so to speak, examining candidates for 

24 certification, so that residents around the country 
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1 as well as international residents in radiology 

2 trying to seek their certification in the U.S. to be 

3 radiologists would have to pass by me or one of my 

4 ilk at some point once a year to get certified. 

5 Q. I want to turn now to the publishing you 

6 have done as a researcher. Am I correct, sir, that 

7 you have over one hundred peer-reviewed publications 

8 involving radiology-related topics? 

9 A. Yes. That's correct. 

10 Q. Okay. And a number of those publications 

11 involve clinical uses of CT scans; is that correct? 

12 A. Yes, that's correct. 

13 Q. Okay. You also have publications with 

14 respect to the use of CT scans or the potential use 

15 of CT scans as a technique for screening for lung 

16 cancer; is that correct? 

17 A. That is correct. 

18 Q. Okay. Put those aside for a minute. I 

19 want to talk to you about your publications 

20 regarding clinical uses of CT scans. Would you just 

21 give the jury some idea of the types of topics that 

22 you have researched and published on with respect to 

23 the clinical use of CT scans. 

24 A. The use of CT scans is broad in the 
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1 thorax. It encompasses the use of this particular 

2 technique to describe various abnormalities of the 

3 lungs, including things that are infectious in 

4 nature, like pneumonias, things that are traumatic, 

5 like hemorrhage in the lungs, things that are 

6 congenital in the lungs, things that have no known 

7 cause that might have some effect in the lungs, CT 

8 scans are used for those, and I have published on a 

9 variety of those things. 

10 And CT scans are also used in the establishment 

11 of diseases in some of the big vessels that go 

12 through the middle of the chest. There are some 

13 large vessels coming out of the heart. One of them 

14 is the aorta, for instance. And there are certain 

15 diseases of those vessels that may also be detected 

16 by CT scanning. And I have published on those as 

17 well. 

18 Q. Dr. Goodman, let's move away from CT scans 

19 to PET scans. Sir, you have also published a number 

20 of peer-reviewed articles on the clinical use of PET 

21 scans; is that correct? 

22 A. That is correct. 

23 Q. Could you give the jury some idea of the 

24 types of PET scan topics you have published on? 
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1 A. Well, primarily PET scaning in the thorax 

2 has been used as a tool to investigate cancer, so 

3 that the topics that I have reported on have been on 

4 PET scanning in its use in evaluating lung cancer 

5 and/or the effects of lung cancer and/or the spread 

6 of lung cancer. 

7 Q. Okay. In addition to doing your own 

8 publishing, you sometimes, or I should say 

9 frequently, serve as an editor or a peer-reviewer 

10 for radiology-related journals to review the 

11 articles of others that have submitted them for 

12 publication; correct? 

13 A. That is correct. 

14 Q. Can you identify for the jury some of the 

15 journals in which you serve in that capacity? 

16 A. Yeah. In the capacity of a reviewer, peer 

17 reviewer, I review for the American Roentgen Ray 

18 Society Journal, which is the American Journal of 

19 Radiology; I review for the Radiologic Society of 

20 North America Journal, which is Radiology; I also 

21 review for Chest and for the American Review of 

22 Respiratory Critical Care Medicine, which is the 

23 Journal of the American Thoracic Society. 

24 Q. Are those among the top radiology journals 
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1 in the country? 

2 A. Both radiology and pulmonary medicine 

3 journals, yes. 

4 Q. The jury has heard an explanation of this 

5 already, so I won't belabor it. But in addition to 

6 being board certified in diagnostic radiology, sir. 


7 

are you 

also a B reader? 



8 

A. 

I am a B reader, yes. 



9 

Q. 

Very briefly, what is does 

a B 

reader do? 

10 

A. 

A B reader is someone that 

has 

taken a 

11 

course. 

learning how to interpret. 

using a 


12 particular grading scale, the chest films of 

13 patients who have potentially been exposed to 

14 usually inorganic dusts, like silica or coal dust. 

15 And you have to take the course. You have to 

16 pass a test to become certified as a B reader. And 

17 then you need to recertify every four years to 

18 maintain your certification. 

19 Q. When were you first certified as a B 

20 reader? 

21 A. I think it was 1985. 

22 Q. Okay. All right. Dr. Goodman, I want to 

23 move to a topic directly related to why we are all 

24 here today. Sir, one of your current primary 
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1 research interests is the use of spiral CT scans for 

2 lung cancer screening; is that correct? 

3 A. Yes, that's correct. 

4 Q. How did you become interested in that 

5 subject, sir? 

6 A. I became interested in the subject because 

7 of an article that was published in Lancet in 1999 

8 and the publicity that that article engendered. 

9 Q. Okay. And would that be the Henschke 

10 study, sir? 

11 A. That is Claudia Henschke's article, yes. 

12 Q. Why did you become interested in that study 

13 based on the Henschke study? 

14 A. Well, the primary reason was that the 

15 message that was getting out to the public seemed to 

16 be far beyond what Dr. Henschke had demonstrated in 

17 her baseline CT study, and some of the questions 

18 that were raised by her in her introduction and 

19 elsewhere in her article came to kind of hit a chord 

20 in myself and other researchers at Duke in my 

21 section. 

22 And we began to wonder if some of the 

23 assumptions being made in regards to screening for 

24 lung cancer were really true or not, and we tried to 
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1 think of ways to investigate the truth of those 

2 statements. 

3 Q. Okay. And based upon your interest in 

4 this, sir, have you conducted original research 

5 related to the question of whether the use of CT 

6 scans to screen for lung cancer will benefit 

7 patients? 

8 A. Yes, we have. 

9 Q. Okay. And have you published articles in 

10 peer-reviewed journals based upon that research? 

11 A. Yes, we have. 

12 Q. Sir, did you prepare a demonstrative for us 

13 that we can use to explain to the jury sort of the 

14 scope of the research you have performed and the 

15 nature of the articles you have published? 

16 A. Yes, I have. 

17 Q. Okay. 

18 MR. FURR: Could we dim the lights, please, 

19 and, Jason, could I have Goodman Demonstrative 1? 

20 BY MR. FURR: 

21 Q. Okay, sir, is this the list of the 

22 publications that you have either already published 

23 or had accepted for publication that relate to the 

24 use of CT scans for lung cancer screening? 
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1 A. Yes, they are. 

2 Q. What I'm going to ask you now is — we will 

3 take them one by one. And I just want you to very 

4 briefly to explain to the Court and the jury the 

5 nature of the issues that you researched and how you 

6 went about it; okay? 

7 Now, the first article was titled "Correlation 

8 of Tumor Size and Survival in Patients with Stage 1A 

9 Non-small Cell Lung Cancer"; correct? 


10 

A. 

That is correct. 



11 

Q. 

Published in Chest? 



12 

A. 

Published in Chest last year. 



13 

Q. 

Okay. A peer reviewed journal. 

isn't it? 


14 

A. 

It is. 



15 

Q. 

Would you explain to the jury the nature 

of 

16 

the research underlying that article? 



17 

A. 

Yeah. One of the premises that 

we read 


18 

about was that, if you could detect lung 

cancers 

at 

19 

smaller 

size, that intuitively it would 

seem that 


20 

patients would have longer survival. 



21 

We 

tried to conduct a scientific investigation 

22 

to see 

if that intuitive feeling was actually a real 

23 

finding 

in a scientific investigation. 

That was 

the 

24 

nature 

of that study. 
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1 Q. Could we have the next one, please? 

2 The second article was titled "Screening for 

3 Lung Cancer," the New England Journal of Medicine; 

4 correct? 

5 A. Yes. 

6 Q. The New England Journal of Medicine is one 

7 of the most prominent journals in the world, isn't 

8 it? 

9 A. It is. 

10 Q. What was the nature of this article? 

11 A. The nature of this article was a review of 

12 what had been published about screening from an 

13 historical basis, other trials that had been done, 

14 some of the questions as to what those results 

15 meant, why the results that were achieved in those 

16 studies were achieved, and a comment about the state 

17 of low-dose spiral CT scanning in regards to 

18 screening for lung cancer. 

19 Q. Okay. Could we have the third one, please? 

20 "Low-dose Spiral Computed Tomography Screening 

21 For Lung cancer. Not Ready For Prime Time," the 

22 American Journal of Respiratory and Critical Care 

23 Medicine; correct? 

24 A. Yes. 
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1 Q. Would you tell us the nature of that 

2 article, please? 

3 A. This is the journal that's the official 

4 organ of the American Thoracic Society, and this 

5 article was published in very similar fashion to the 

6 one in the New England Journal of Medicine, as a 

7 review of the questions and the history in regards 

8 to screening for lung cancer, as well as an attempt 

9 to explain what the results of those screenings 

10 might have meant, why they may have come about. 

11 Q. Okay. Could we have the next one, please? 

12 "Viewpoint: CT Screening For Lung Cancer" in 

13 the Journal of Radiology; correct? 

14 A. That's correct. 

15 Q. Could you tell us the nature of that 

16 article? 

17 A. Yes. Radiology is one of the foremost 

18 radiology journals. This article, by the way, 

19 should be coming out in December of this year. 

20 That's what we are told. We have been waiting for 

21 some time. 

22 This is another article looking at generally 

23 what screening for lung cancer using CT scan might 

24 mean currently, what sort of problems there might be 
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with that or what benefits there might be with that 
technique. 

Q. Before we go on, that was not published 
yet; right? 

A. That is not published yet, but it is coming 
out next month. 

Q. In fact, a couple of the articles aren't 
published yet that are on this? 

A. That's correct. 

Q. You were deposed in this case, weren't you? 

A. I was. 

Q. When you were deposed sir, did you give me 
a copy of those articles so I could provide them to 
the plaintiffs so they would have an opportunity to 
read them prior to your deposition? 

A. I did. 

Q. Okay. Could we have the next one, please? 

"Identification of Small Lung Nodules at 
Autopsy: Implications For Lung Cancer Screening and 
Overdiagnosis Bias," Lung Cancer. Is that a peer- 
reviewed publication, sir? 

A. It is. 

Q. What was the nature of this article? 

A. The nature of this article was in an 
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1 attempt to try to understand the previous papers 

2 that have been written about autopsies and the 

3 ability of autopsies to find small nodules or even 

4 small cancers in patients. 

5 We had a theory or a hypothesis that the CT 

6 scanning may be very, very sensitive to small 

7 nodules so that we might even see nodules you 

8 couldn't detect pathologically at autopsy; that CT 

9 scanning might see more of these nodules than 

10 autopsy might. And that was the nature of this 

11 investigation. 

12 Q. Is there another one? 

13 "Stage Distribution in Patients With a Small 

14 (less than three centimeters) Primary Non-small Cell 

15 Lung Cancer: Implication for Lung Cancer Screening," 

16 published — to be published in the journal Cancer; 

17 correct? 

18 A. That is correct. 

19 Q. What was the nature of the original 

20 research underlying this paper? 

21 A. The nature of the research behind this 

22 paper, the reason that we would go ahead with this 

23 paper would be very similar to the one where we were 

24 looking at small nodules and what they meant in 
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1 regards to survival of patients when they are less 

2 than three centimeters in diameter. 

3 This was looking to see, at what stage do 

4 patients who present with nodules less than three 

5 centimeters in diameter present, what stage are 

6 those nodules that are less than three centimeters. 

7 Q. Okay. Thank you, Jason. 

8 Dr. Goodman, is it fair say, sir, that, today, 

9 you are one of the most published investigators in 

10 the world on lung cancer screening? 

11 A. Yes. 

12 Q. Okay. Let's move away from the 

13 publications, and let me ask you, sir, are you 

14 currently involved in the planning and design of any 

15 large scale trials that will be used to try to 

16 determine whether spiral CT scans as a screening 

17 tool for lung cancer will benefit patients? 

18 A. Yes. There is an ongoing effort by the 

19 American College of Radiology and one of its 

20 divisions, its imaging network, to get funding for a 

21 large trial of patients to see if spiral CT scanning 

22 has some benefit for screening for lung cancer. 

23 And in that regard, I will act as the principal 

24 investigator at Duke University. There are a number 
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1 of universities and other medical centers involved 

2 in this potential trial. I would act as a principal 

3 investigator at Duke University for that trial. 

4 Q. What does it mean to be the principal 

5 investigator? 

6 A. Well, I would be responsible for the 

7 integrity of the study at Duke University. 

8 Q. Is that a study that will be known as the 

9 acronym, ACRIN study or trial? 

10 A. Yes. 

11 Q. And what does ACRIN stand for? 

12 A. American College of Radiology Imaging 

13 Network. 

14 Q. Sir, have you been asked by the American 

15 Thoracic Society to speak at its annual meeting on 

16 screening for lung cancer? 

17 A. I have, yes. 

18 Q. In addition to the research and 

19 publications we have already talked about, sir, are 

20 you currently doing other research on lung cancer 

21 screening? 

22 A. We are doing some other work on lung cancer 

23 screening. 

24 Q. Could you describe that to us just in 
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1 general terms? 

2 A. Well, in our section, we are investigating 

3 the possibility of using what people refer to as 

4 biomarkers, certain proteins in the blood that might 

5 have a certain profile to them that would predict 

6 the presence of lung cancer. 

7 Q. Sir, based upon your having published in 

8 peer-reviewed literature review articles, I assume, 

9 sir, you have reviewed hundreds of articles related 

10 to the use of CT scans and other techniques to 

11 screen for lung cancer; is that correct? 

12 A. It may be up to hundreds now, yes. 

13 Q. Sir, have you also focused a great deal on 

14 the radiation risk that people screening with — 

15 screened with CT scans and other techniques might be 

16 exposed to? 

17 A. Yes. This has become a very acute interest 

18 of mine. 

19 MR. FURR: Your Honor, at this time I would ask 

20 the Court to accept Dr. Goodman as an expert in the 

21 areas of radiology, including CT scanning, and 

22 thoracic PET scanning, the diagnosis of lung cancer 

23 and lung cancer screening and early detection. 

24 THE COURT: All right. Is there any objection 
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1 to the proffer, or do you wish to voir dire the 

2 witness at this time? 

3 MR. SEGAL: I have no voir dire, and I have no 

4 objection. 

5 THE COURT: All right. Dr. Goodman will be 

6 considered as an expert witness capable of giving 

7 opinions and conclusions within the field of 

8 medicine generally, radiology specifically, thoracic 

9 radiology more specifically, and any of its 


10 

components, including CT 

scans, PET scans. 

diagnosis 

11 

and early detection of lung cancer. 


12 

MR 

. FURR: Thank you. 

sir. 


13 

BY MR. 

FURR: 



14 

Q. 

Doctor, I want to 

be real clear about 

15 

something here, sir. You 

were doing research and 

16 

publishing on lung cancer 

screening before 

you ever 

17 

met anyone involved with 

this trial, weren' 

t you. 

18 

sir? 




19 

A. 

Yes . 



20 

Q. 

And you were also 

involved with the 

ACRIN 

21 

study 

before you ever met 

anybody involved 

with this 

22 

trial, 

weren't you, sir? 



23 

A. 

That's correct. 



24 

Q. 

All right. Dr. Goodman, being here 

today 
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1 is obviously requiring you to take time away from 

2 your practice, isn't it? 

3 A. Vacation time. 

4 Q. Vacation time. And we are compensating you 

5 for your time here today, aren't we? 

6 A. Yes. 

7 Q. I won't ask you if you are double dipping 

8 if you are on vacation today. Now, is testifying a 

9 large part of your medical practice, sir? 

10 A. It is not. 

11 Q. Okay. Have you ever, ever testified 

12 previously at the request of a tobacco company? 

13 A. No. 

14 Q. Have you ever previously testified at my 

15 request? 

16 A. No. 

17 Q. In fact, sir, has it been twenty years 

18 since you have been in the courtroom testifying? 

19 A. Been over twenty years. 

20 Q. Obviously you are not one of those types of 

21 doctors that spends more time in the courtroom than 

22 seeing patients, are you? 

23 A. That's correct. 

24 Q. Okay. Now, I now want to turn to some of 
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1 your opinions. Dr. Goodman. Before I do that, this 

2 is very important. I want to make sure you 

3 understand something. Will you commit to the Court 

4 and the jury that you will express only opinions 

5 that you hold to a reasonable degree of medical or 

6 scientific certainty? 

7 A. Yes. 

8 Q. Okay. I want to talk to you about CT 

9 scans, PET scans and the detection of lung cancer. 

10 But let's back up a little bit. Tell the jury how 

11 CT scans are used clinically in practice separate 

12 and apart from the issue of whether or not they can 

13 be used to screen for lung cancer? 

14 A. Okay. CT scanning is a very sensitive tool 

15 to detect abnormalities in the lungs. Some 

16 abnormalities that may not be seen on chest x-rays, 

17 some of these abnormalities cause shortness of 

18 breath, they cause pain, they cause fever, cough, 

19 pneumonias, diseases that might be related to 

20 arthritic conditions, traumatic events. 

21 And this, from the standpoint of practice, is 

22 where CT gets used. It's when a clinician has a 

23 diagnostic problem, he can't determine what's wrong 

24 with the patient based on his own history, his own 
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1 physical exam. 

2 He might have ordered a chest film which may or 

3 may not give him an answer. But, if he's not 

4 satisfied with what he's learned, he might ask us if 

5 a CT scan will be of some benefit in helping him out 

6 with this diagnosis. 

7 And by far, the greatest amount of practice 

8 that we have with CT is in those sorts of situations 

9 where there is suspected disease because of symptoms 

10 or other findings, and CT scan is used to further 

11 that diagnosis. 

12 Q. Okay. Sir, what you are describing now are 

13 well recognized and accepted clinical uses of CT 

14 scans; correct? 

15 A. That's correct. 

16 Q. Now, that's something different than using 

17 CT scans to screen for lung cancer, isn't it? 

18 A. It's totally a different thing. 

19 Q. Okay. Will you tell the jury how CT 

20 scanners work? 

21 A. Yeah. I can try in ten words or less. 

22 A CT scanner is consists of a table that you 

23 lie on. The table moves through what looks like a 

24 giant donut. Within that donut, there is a source 
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1 of x-rays, where x-rays come from, and there is a 

2 detector where the x-rays are detected. 

3 The x-rays move from the source, go through the 

4 body, into the detecter, and they are detected 

5 there, and something is recorded, some measure of 

6 that X radiation is recorded. 

7 As the table moves through the scanner, the 

8 dedecters spin around in a circle, and, as they spin 

9 around in a circle, they generate a whole bunch of 

10 data points, areas of radiation, exposure and 

11 detection through these — this detector that's 

12 spinning around. 

13 This information all goes into a giant computer 

14 that figures out what it all means and establishes 

15 an image of the body in cross-section. And by that, 

16 I mean there would be as if you took me and sliced 

17 me like this and then held me up and looked at the 

18 cross-section, 

19 Or maybe you could picture it as taking a 

20 watermelon, slicing it into slices and then taking 

21 the slice and holding it up so you are looking at 

22 the round red part of the watermelon. That's what a 

23 CT scanner does. 

24 Q. Obviously, Dr. Goodman, when you do a CT 
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1 scan, you get a series of images or pictures — 

2 A. Yes, that's correct. 

3 Q — correct? Now, have you brought with you 

4 today CT scans that were done on two different 

5 patients that you could use to illustrate to the 

6 jury the types of images or pictures that are 

7 obtained when you do a CT scan? 

8 A. Yes, I have. 

9 Q. Sir, did you select these particular 

10 patients because their scans also contain features 

11 or attributes that are related to issues that are 

12 involved in the use of spiral CT scans as a 

13 potential screening technique? 

14 A. I did. I also brought them because they 

15 are very timely. They are done within the last week 

16 or two. 

17 Q. Okay. 

18 MR. FURR: Your Honor, would it be okay for the 

19 doctor to step down and use the view boxes to show 

20 these to the jury. 

21 THE COURT: Sure. 

22 MR. FURR: It will take us just a minute to set 

23 this up. 

24 THE COURT: All right. 
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1 MR. SEGAL: May I scoot my chair around? 

2 THE COURT: Sure. Anybody can move around to 

3 get a proper view. 

4 Now, Doctor, do you want all the lights out? 

5 THE WITNESS: I don't know if I need any of 

6 them out at this point for this. 

7 THE COURT: Would you either you let me know 

8 or, members of the jury, let me know in terms of 

9 whether or not you want the lights out so you are 

10 able to properly view the viewbox? 

11 THE WITNESS: I think members of the jury may 

12 want to move forward a little bit to see what's 

13 here. But I don't think we need the lights out. 

14 THE COURT: Any member of the jury can move 

15 around any way you want to without asking — you 

16 don't have to raise your hand. 

17 MR. FURR: Do I need to raise my hand to — 

18 THE COURT: No. 

19 MR. FURR: Okay. 

20 A. I first put up a scout view, which is a 

21 localizing scan. Those are these two images down 

22 here. Just to give you an idea what initially 

23 happens to somebody when they get a CT scan, they 

24 lie on this table, and they are conveyed into the 
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machine 

And, as they are conveyed in the machine, the 
machine is wrapping around, giving off this 
radiation, and it produces an image that looks very 
much like a typical chest film; that is, you are 
looking at the body from the front like this. 

But then, what the machine does is it slices 
the image like this. The patient then goes back 
into the machine, and the official CT scan is then 
done. 

And you produce images. At each place where a 
line comes across here, an image has been produced 
of the lung at that section in the body. 

Q. You said it's called a scout film? 

A. This is called a scout film or a localizing 
film. 

Q. Okay. 

A. Everybody with me so far? 

These are some of the images then that are 
obtained in this particular CT scan. You can see 
that a CT scan doesn't produce just one picture. It 
produces a whole lot of pictures. And each one of 
them gets looked at individually to try to detect 
abnormalities in various parts of the body. 
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1 What I can show you here is that we have 

2 started from the top of the chest here, that's about 

3 this area right up here. And this black circle in 

4 here is the windpipe, what we call the trachea. Air 

5 comes out black on the CT scan. So that black 

6 circle is air in the windpipe. 

7 Some of the other things that we see up here, 

8 like this bright white line — can you see that one 

9 over there — that's the collarbone that we are 

10 seeing there. 

11 So the CT scan sees a lot of different things. 

12 Some of this tissue up here is muscular, and some of 

13 this tissue up here is breast tissue that we see 

14 over here. This is a woman who was scanned at this 

15 point. 

16 Q. Doctor, let me ask you — 

17 A. Yes. 

18 Q — is this a woman who received a CT scan as 

19 part of a clinical workup because she presented with 

20 a complaint or symptoms of some type? 


21 

A. 

She ; 

presented with chest pain 

22 

Q. 

Okay 

Thank you. 

23 

A. 

Yes . 


24 

Q. 

Okay 

Go ahead. 
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1 A. And then, as we follow down further, we 

2 might recognize other areas of anatomy. By the time 

3 we get down to this level here, we are looking at 

4 the — I will test the jury here? 

5 A JUROR: Heart. 

6 A. Heart, good. I knew you would — 

7 Q. Dr. Goodman, I know you are used to 

8 teaching. But it's really not proper — 

9 THE WITNESS: Oh, I can't do that? 

10 THE COURT: Well, I was going to wait to do it 

11 at an opportune time. But just testify. Doctor, and 

12 if there is any need to communicate to the jury, 

13 see, I get paid for that. 

14 THE WITNESS: I apologize. I'm sorry. 

15 A. This is the heart down here. As we go down 

16 further in the abdomen below the diaphragm, we get 

17 to the liver. And if we went down far enough, we 

18 can see the kidneys, the adrenal glands, other 

19 structures in the body at different sections. 

20 As we look at this particular image in this 

21 particular woman, some of the things that we see in 

22 the lungs are these white lines that come through 

23 here and, in some places, almost white dots or 

24 circles. 
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1 Q. Dr. Goodman, would you point out the lungs 

2 for us, please? 

3 A. Yes. The lungs are these black areas 

4 here. This is the right lung, your left side is a 

5 patient's right side. This is the right lung, this 

6 is the left lung. And these lines running through 

7 here are blood vessels, normal blood vessels through 

8 the lung. 

9 Sometimes, when the blood vessels come straight 

10 out at you, they may look like a round circle, like 

11 down here, or over here, or over here. These are 

12 also blood vessels that are just not looking like 

13 they are long things. They are coming at you, so 

14 you are just seeing the point of them. So you are 

15 just seeing the tip. 

16 But with experience in reading these, we can at 

17 times differentiate between what is a vessel and 

18 what isn't a vessel. And this is not a vessel in 

19 this woman. This is a small lung nodule in this 

20 woman. And there — 

21 Q. Dr. Goodman, does that mean that's a small 

22 cancer? 

23 A. No. No. The CT scan detects the nodules. 

24 Q. Okay. 
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1 A. And that's what it's done there. It sees 

2 that nodule, it sees this nodule, it sees this 

3 nodule. And there may be — there is a small nodule 

4 here. There may be other nodules in this CT scan as 

5 well. 

6 As a matter of fact, we don't know what this 

7 woman has yet. We have a suspicion based on some 

8 other findings on her chest CT what she might have, 

9 but we can't tell based on this image right now. 

10 And she's a fresh patient, so while we have 

11 suspicions, we don't have a diagnosis on that 

12 patient. 

13 Q. Let me ask you a couple of questions, 

14 Dr. Goodman. 

15 A. Yes. 

16 Q. Obviously you found some nodules in her 

17 lungs on this chest CT; correct? 

18 A. Yes. 

19 Q. Okay. You can't tell what they are, can 

20 you, sir? 

21 A. I cannot. 

22 Q. But now that you have seen them, are you 

23 obligated to follow them? 

24 A. Absolutely. 
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1 Q. Okay. What do you have to do to follow 

2 these nodules? 

3 A. Well, we need to find out what's wrong with 

4 this woman and what these nodules represent. And 

5 the techniques we would have to do that would be 

6 invasive techniques, trying to get a sample of each 

7 or all of these nodules with a needle stuck into the 

8 lung or take out a nodule or two to see what they 

9 are at surgery. 

10 Q. Has this woman been followed with 

11 additional CT scans? 

12 A. No. She hasn't. That might be another 

13 thing that you could do is follow with additional CT 

14 scans, but as I said, she's a very new patient, only 

15 within the last two weeks. At this point it 

16 wouldn't make sense to do that. 

17 Q. Okay. Now, if she were to be followed with 

18 additional CT scans, would that result in her being 

19 exposed to additional radiation? 

20 A. Yes, it would. 

21 Q. You said this woman had had a breast 

22 removed; is that correct? 

23 A. No. This patient is a 40-year-old woman, 

24 but both breasts are present here. 
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1 Q. I'm sorry, I misheard you. 

2 Okay. Are there any other findings here that 

3 you would like to point out to us? 

4 A. Just that, when you are looking at CT 

5 scanning, you are looking at a number of images. 

6 You are not looking at just would one image. In 

7 this case, we have got 36 images, 

8 And each of those — actually there is four 

9 more in that same set, and then there is four other 

10 sheets of images from that same patient that are 

11 photographed in a little different way that reveal 

12 things a little bit differently. 

13 And I will just quickly show you one of those. 

14 I don't want to belabor this, but this is the same 

15 set of images — if I can get it to stay there — as 

16 those over there. 

17 These are the same. But they are photographed 

18 a little differently because they bring out other 

19 parts of the body so that we can see them easier. 

20 You might be able to appreciate the bones, for 

21 instance, a little easier than on that one. You 

22 don't see the lung detail as well as you do on that 

23 one. 

24 So, in a CT scan, we may have — typically we 
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1 have each sheets of films, each with twelve images 

2 on them that we review. 

3 Q. Let me ask you about that. Dr. Goodman, 

4 for a radiologist to review a CT scan, they need to 

5 look at all of these images, don't we? 

6 A. We have to look at all of the images, yes. 

7 Q. Did you bring a CT scan from a second 

8 patient? 

9 A. I did, yes. This was another patient whose 

10 study was done recently. 

11 Q. Was this also a patient that presented with 

12 symptoms and had a CT scan done as part of a 

13 clinical workup? 

14 A. Well, the story is a little bit more 

15 complicated in this patient, and I will run through 

16 it. This is a patient who had a breast cancer that 

17 was removed many years earlier. 

18 And in fact, we can see that there is a 

19 difference in the — this is the front of the body 

20 here, this is the back of the body. There is a 

21 difference in the amount of soft tissue, breast 

22 tissue on the right side as compared to the left 

23 side because the right breast has been removed at 

24 this point. 
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1 About several years after she had had her 

2 breast cancer, she experienced some shortness of 

3 breath. And with that shortness of breath, the 

4 doctors wanted to know why she might have shortness 

5 of breath. 

6 They ordered a chest x-ray initially. We 

7 didn't see anything. They thought maybe a more 

8 detailed examination like a CT scan might help in 

9 the diagnosis. 

10 So a CT scan was ordered and performed. And 

11 the CT scan did not reveal anything that could be a 

12 cause for the patient's shortness of breath. But 

13 what it did reveal were a couple of small nodules in 

14 the lung. 

15 You may be able to see this one. I'm not sure 

16 if you can from the back row. But there is a small 

17 nodule in the periphery of the lung here, this 

18 little white circle. 

19 That's one nodule that was revealed. And then 

20 there was a second nodule that was revealed on one 

21 of these other images, and I should have marked 

22 them, but I'm not exactly sure where that one is. 

23 It's out in the periphery of one part of the lung 

24 here. It's another one that's even smaller than 
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1 this one and more difficult to see what it is. 

2 But because she had that nodule there, we now 

3 became — even though we didn't see the cause for 

4 shortness of breath, we became obligated to try to 

5 diagnose what that was and what this patient has 

6 had, has undergone, is repeated chest CTs to see if 

7 this has changed in size, this nodule. So — 

8 Q. Okay. When she got these repeated chest 

9 CTs, she's received additional radiation; is that 


10 

correct? 

11 


A. 

That's correct. 

12 


Q. 

And this is a patient that has had a breast 

13 

cancer; 

is that correct? 

14 


A. 

Correct. 

15 


Q. 

Has the additional radiation from the other 

16 

CT 

scans resulted in additional radiation exposure 

17 

to 

her 

breast? 

18 


A. 

It has. 

19 


Q. 

Is that a good thing for this patient? 

20 


A. 

It's not a good thing. 

21 


Q. 

Okay. But this is something that has to be 

22 

done because you have seen these small nodules; is 

23 

that correct? 

24 


A. 

Absolutely. You are obligated to make sure 
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1 that these don't grow, that they are not cancers, 

2 that they turn out to be benign nodules. This one 

3 has been followed for a year now, and it hasn't 

4 changed in size, and I'm going to — I'm thinking 

5 it's probably benign, but she will still get another 

6 at least one more CT scan because we are obligated 

7 to do that in the workup of these things. 

8 Q. And that's because, by merely looking at a 

9 CT scan, you can't tell what that nodule is, can 

10 you? 

11 A. I cannot. 

12 Q. Okay. Thank you. Okay, Dr. Goodman. We 

13 sort of touched on this a couple of ways already, 

14 and the jury has heard a lot about Dr. Henschke's 

15 study. 

16 And, based on what you just showed us, CT scans 

17 detect nodules; is that correct? 

18 A. That's correct. 

19 Q. What types of conditions or things can 

20 produce nodules in someone's lungs that show up on 

21 CT scans? 

22 A. Well, there is a variety of things that can 

23 cause nodules on a CT scan. Anything from 

24 congenital abnormalities, some infections, like some 
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1 of the fungal infections like histoplasmosis and 

2 blastomycosis, tuberculosis and variants of 

3 tuberculosis can show up as nodules on CT scan; 

4 evidence of prior trauma can show up as nodules on 

5 CT scan; exposure to occupational dusts can show up 

6 as nodules on CT scan. There are a whole host of 

7 things. 

8 Q. Dr. Goodman, would you tell the jury what a 

9 false positive is in the context of a lung cancer 

10 screening test? 

11 A. Yes. A false positive would be any time 

12 you detect a nodule, in this case on a CT scan, that 

13 does not turn out to be cancer. That nodule is a 

14 false positive. 

15 Q. Okay. Dr. Goodman, I want to show you 

16 something. 

17 MR. FURR: Jason, could you pull up this chart, 

18 please? 

19 BY MR. FURR: 

20 Q. Dr. Goodman, this is a chart that the 

21 plaintiffs have shown to the jury during their 

22 case. And I want you to look at No. 6 where it 

23 states that monitoring procedures exist that make 

24 the early detection of disease possible. 
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1 Do you see that, sir? 

2 A. I do. 

3 Q. Okay. Sir, do you have an opinion as to 

4 whether or not a single spiral CT scan makes the 

5 early detection of lung cancer — I'm not just 

6 talking about a nodule — but of lung cancer 

7 possible? 

8 A. No. A single spiral CT scan will detect 

9 nodules. It does not make a diagnosis of lung 

10 cancer. We can't tell what the diagnosis is from 

11 the picture. 

12 Q. Okay. Now, it is true, isn't it, that a 

13 single spiral CT scan might detect a nodule that, 

14 when a further diagnostic work up was done, could be 

15 shown to be lung cancer; correct? 

16 A. That's correct. The initial CT scan would 

17 lead to other forms of evaluation to determine what 

18 that nodule is. 

19 Q. Okay. These other evaluations, sir, would 

20 they be in the nature of further monitoring 

21 procedures, or would these ultimately have to be 

22 diagnostic procedures to determine that the nodule 

23 was, in fact, a lung cancer? 

24 A. That would be kind of an individual 
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1 decision based on what the nodule looks like, and 

2 the patient, as a matter of fact, so that a nodule 

3 that — some nodules may be followed with further 

4 diagnostic studies, imaging studies; some nodules 

5 would be biopsied with a needle stuck into it; some 

6 nodules would have to be biopsied by taking the 

7 nodule out. So it depends on the nodule. 

8 Q. Dr. Goodman, based on the standard of care 

9 for diagnosing lung cancer, sir, are either you or 

10 any other qualified physician going to turn to a 

11 patient and say I have detected a lung cancer in you 

12 based upon a single spiral CT scan? 

13 A. No. We would would not do that. 

14 Q. Sir, ultimately, to diagnose lung cancer, 

15 is it usually required to perform some type of 

16 biopsy or other procedure that allows you to get 

17 tissue, to pathologically verify that what you are 

18 looking at is lung cancer? 

19 A. Yes, in order to make that diagnosis, you 

20 need to have tissue. 

21 Q. Okay. All right. Thank you, Jason. 

22 I want to turn now to talking about PET scans, 

23 sir. Would you tell the jury what a PET scan is? 

24 A. A scanner in configuration is very similar 
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1 to a CT scanner. It consists of a table, a big 

2 donut through which the patient travels. But 

3 instead of the donut housing a source of x-rays and 

4 detectors for those x-rays, PET scanners just have 

5 detectors, no source. 

6 The reason they don't need a source is because, 

7 prior to the patient going through the scanner, the 

8 patient is injected with a radioactive substance 

9 that then circulates throughout the body, and, as 

10 the radioactive substance emits radiation out of the 

11 body, its detected by these detectors. 

12 And then the information that is perceived by 

13 the detectors goes back to the computers, and the 

14 computer does its magic and turns out one of these 

15 cross-sectional images, one of those slice 

16 appearances of the body. 

17 Q. What are scanners used for clinically? 

18 A. Scanners are used primarily in the field of 

19 thoracic imaging to try to determine if a nodule is 

20 benign or if it's malignant — these are nodules of 

21 a certain size, over a centimeter in diameter — if 

22 there is a suspicion or a known cancer, whether or 

23 not the cancer has spread to adjacent lymph nodes or 

24 to other parts of the body; that is, are there 
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1 metastases of this lung cancer to elsewhere in the 

2 body. Primarily that's how it's being used now. 

3 Q. Okay. Sir, you are aware that this is a 

4 case in which the plaintiffs' class are seeking 

5 annual spiral CT scans as a screening test for the 

6 detection of lung cancer, aren't you? 

7 A. Yes. 

8 Q. Sir, am I correct that, if 250,000 or so 

9 West Virginians receive a spiral CT scan, that there 

10 are going to be a large number of them test positive 

11 for one or more nodules? 

12 A. Absolutely. 

13 Q. Okay. We will talk more later about what 

14 that number might be. But a lot of them? 

15 A. Yes. 

16 Q. Okay. Are PET scans one of the techniques 

17 that can be used to some degree to further evaluate 

18 those nodules to determine whether or not they may 

19 be cancerous or not? 

20 A. In the vast majority of nodules that are 

21 going to be detected by screening CT, they will be 

22 too small to be effectively evaluated by PET scaning. 

23 Q. What size nodules can PET scans be used for 

24 to evaluate whether or not they are likely to be 
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1 cancer? 

2 A. The published literature of any number 

3 of — any good number of nodules that have been 

4 investigated invariably states that the nodules must 

5 be greater than a centimeter in diameter. 

6 Q. In the scenario I just described where 

7 250,000 asymptomatic West Virginians would come in 

8 and get a CT scan, what percentage of those, of the 

9 nodules seen in that group, are likely to be under 

10 the size for which PET scans are useful for further 

11 evaluation? 

12 A. Based on the preliminary results of other 

13 studies that have looked at this, 90 to 98 or 99 

14 percent — I take that back. I would say 90 to 91, 

15 92 percent of those nodules will be under one 

16 centimeter in diameter. 

17 Q. So in around 90 percent of those cases, PET 

18 scans are not going to be a technique that can be 

19 used to further evaluate those nodules to determine 

20 whether or not they are cancer; is that correct? 

21 A. Cannot be reliably used to do that. 

22 Q. Sir, has there ever been a peer-reviewed 

23 published study evaluating the use of PET scans to 

24 follow nodules that were identified as part of a 
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1 lung cancer screening program? 

2 A. No. 

3 Q. Okay. Dr. Goodman, I want you to assume 

4 that one of the witnesses in this case, named 

5 Dr. Gupta for the plaintiffs, testified that false 

6 positive results from a spiral CT scan can be 

7 significantly if not entirely minimized by 

8 performing a follow-up PET scan; and that doing so 

9 is gaining acceptance as the standard of care of 

10 major medical centers such as Duke University; 

11 okay? Have you got that? 

12 A. Yeah. 

13 Q. All right, sir. Now, I take it, sir, that 

14 you are familiar with the standard of care at Duke 

15 University? 

16 A. I am. 

17 Q. And sir, have you, in fact, been involved 

18 in developing and establishing the standard of care 

19 at Duke University? 

20 A. Yes. 

21 Q. And is the use of PET scans to follow 

22 nodules identified on CT scans to determine whether 

23 they are cancerous or not fast gaining acceptance of 

24 a standard of care at Duke University? 
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1 A. Not for nodules that are under one 

2 centimeter. 

3 Q. Okay. Sir, when a PET scan is used to 

4 follow a nodule on a CT scan, are there sometimes 

5 false positives? 

6 A. Yes. 

7 Q. Okay. What types of things can cause false 

8 positives with the PET scan? 

9 A. PET scanning can be false positive in 

10 diseases that have some sort of metabolic activity, 

11 usually some sort of metabolic activity going on. 

12 You can see it in evolving scars; you can see it in 

13 infections like tuberculosis; you can see it in 

14 diseases that have no known cause, like 

15 sarcoidosis. It's been reported in a number of 

16 different diseases of the lung. 

17 Q. Okay. And sir, when a PET scan is used to 

18 follow a nodule identified on a spiral CT scan to 

19 determine whether that nodule is likely to be 

20 cancerous or not, are there sometimes false 

21 negatives? 

22 A. Yes. 

23 Q. Sir, have you put together a series of 

24 slides from patients that you have seen that can be 
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1 used to illustrate for the jury the way in which 

2 false positives and false negatives interact in 

3 spiral CT scans and PET scans? 

4 A. Yes, I have. 

5 Q. Okay. 

6 MR. FURR: Your Honor, this would be okay if 

7 the witness stepped down with the pointer to explain 

8 these to the jury. 

9 THE COURT: Sure. 

10 THE WITNESS: I may be able to do it from here. 

11 THE COURT: Whatever you want. 

12 MR. FURR: Jason, could we have demonstrative 

13 No. 8? 

14 BY MR. FURR: 

15 Q. Well, what's this. Dr. Goodman? 

16 THE WITNESS: I wonder, can the lights come 

17 down any more or not? 

18 THE COURT: Oh, yeah. 

19 THE WITNESS: That's great. 

20 THE COURT: How is that? 

21 THE WITNESS: Thank you. 

22 A. This is the housing of a CT scanner, just 

23 to give you an idea what I'm talking about when I 

24 refer to the donut. Here you see a little bit of 
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1 the table on which the patient would lie. 

2 Then the patient would travel through this hole 

3 in the housing here, and a source of x-rays and a 

4 detector down here would continually throw x-rays 

5 through the patient as a detector and source 

6 circulated around the patient 

7 And it would generate this information to the 

8 computers, through the housing here and out to the 

9 computers for the establishment of a CT scan of 

10 which you saw examples. 

11 MR. FURR: May we have the next one, Jason? 

12 A. This is an example of a single image of a 

13 CT scan. And I brought it along just to demonstrate 

14 that it may be difficult to tell what you are 

15 dealing with which when you see a CT scan. 

16 Here is a nodule in the right upper lobe that 

17 demonstrates somewhat irregular margins to it. The 

18 measurement of this nodule would probably be about 

19 one and a half or two centimeters in diameter. And 

20 in this particular instance, this turned out to be a 

21 benign process. This was not a malignancy. 

22 You also might look at this scan — now that 

23 you have got a close-up here, you can see that CT 

24 scan does a good job of seeing other vessels. These 
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1 are nodules, but they are vessels actually coming 

2 out at you. 

3 And these measure about, oh, five or six 

4 millimeters in diameter at this level. CT is good 

5 enough to get down to even two millimeter size when 

6 you get out this far. 

7 Q. Okay. Dr. Goodman, this big nodule turned 

8 out to be not a cancer; correct? 

9 A. That's correct. 

10 Q. If that nodule had been seen on a spiral CT 

11 scan done as part of a screening program, that would 

12 be a false positive; right? 

13 A. That would be correct. 

14 Q. But you can't tell that just by looking at 

15 it, can you? 

16 A. No. 

17 Q. Can we have the next slide, please? 

18 A. This is another patient who demonstrates a 

19 very similar nodule. This time in the right lower 

20 lobe. It's also somewhat irregular in its margin. 

21 It measures about the same size. About a 

22 centimeter, centimeter and a half in diameter. This 

23 turned out to be a mal see. 

24 Q. Okay. Obviously, Doctor, I won't belabor 
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1 this. You can't tell that's a malignancy by looking 

2 at it? 

3 A. I cannot. 

4 Q. That nodule had to be followed up with 

5 other types of diagnostic procedures before any 

6 conclusion could be reached about what that nodule 

7 is; correct? 

8 A. I believe, in this case, we put a needle 

9 into it and aspirated some of the material to make 

10 the diagnosis. 

11 Q. Thank you. Next slide, please? 

12 A. Here is another example of a CT scan. In 

13 this case, we have a smaller nodule up in the right 

14 middle lobe that probably measures about five or 

15 six, maybe seven millimeters in diameter. It's 

16 fairly well marginated and again we would have no 

17 way of knowing whether this is malignant or debenign 

18 just looking at the picture. 

19 Q. Okay. Next slide? What's this. Doctor 

20 Goodman? 

21 A. This is a scanner. You can see it's very 

22 similar to a CT scanner. Has a table, has that 

23 round donut. But here the housing and donut 

24 contains detectors. 
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1 The patient is injected intravenously with a 

2 radioactive substance and, as the patient travels 

3 through this donut, as the radiation is given off 

4 out of the patient, it's detected by these 

5 detectors. And then it goes to a computer, and an 

6 image is formed. 

7 I think the next slide shows the housing of a 

8 scanner. And these are some of the many hundreds of 

9 detectors that are present in this machine through 

10 which the patient travels. 

11 Q. Next? 

12 A. I then brought along some examples of some 

13 patients that we have seen. This is a patient 

14 who — in whom we see a close-up of a chest x-ray. 

15 This is the traditional chest radiograph chest film 

16 that many people have for diagnosis of lung 

17 disease. 

18 In this particular instance, it's a close-up in 

19 looking at the left upper lobe, for instance. And 

20 here in the left upper lobe we see an irregular 

21 nodule or an opacity. This is an abnormal opacity. 

22 It shouldn't be there normally, in other words. 

23 We might also note that, as we look at this 

24 chest film, that we have the capability of 
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1 discerning blood vessels that are maybe three, four 

2 millimeters in diameter, some of them down here like 

3 this vessel down here coming at us. 

4 This vessel coming at at us is probably four or 

5 five millimeters in diameter. But this thing up 

6 here is about a centimeter or two in diameter. 

7 Next slide? 

8 This is a CT scan of that patient. And it 

9 shows an irregular opacity, very similar to some of 

10 the others I have shown you before. Again, we don't 

11 have an idea of whether this one and-a-half to 

12 two-centimeter in diameter module is benign or 

13 malignant. And here it may be that PET scanning 

14 would lean us one way or another in regards to what 

15 that might be at that size. 

16 Q. Doctor, this is a CT scan of the same 

17 patient we just saw on chest x-ray? 

18 A. That is correct, this is the same patient. 

19 Q. About how long is this nodule? 

20 A. It's about one and a half to two 

21 centimeters in diameter. 

22 Q. So this would be a candidate, possibly, for 

23 follow-up with a PET scan; is that correct? 

24 A. Yes. And a PET scan was done. This is 
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1 part of the PET scan. A PET scan might consist of 

2 two images. This is one is called a transmission 

3 scan. It's kind of a localizing scan for scanners 

4 because you can see that resolution on a PET scan is 

5 not very good. 

6 It certainly doesn't pick up those small little 

7 nodules you can detect on a CT scan. It does allow 

8 us to see where in the chest that larger abnormality 

9 is right here, and this is the area we are going to 

10 be concentrating on once we have injected the 

11 patient with the radioactive substance that helps us 

12 in determining what that might be. 

13 Q. This is the PET scan of the same patient we 

14 just saw the CT scan? 

15 That's correct. 


16 

Q. 

And this is the same nodule? 



17 

A. 

That's the same nodule. 



18 

Q. 

Is that a cancer? 



19 

A. 

I don't know, not yet. 



20 

Q. 

Okay. Next slide. 



21 

A. 

This is the PET scan of that 

patient. 

The 

22 

patient 

has now been injected with a 

radioactive 


23 substance. And the theory behind PET and 

24 determining whether or not cancers are present is 
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1 that cancers tend to be hypermetabolic; that is, 

2 they use a lot of sugar. 

3 And, if we have labeled the sugar with a 

4 radioactive substance, we can watch to see where the 

5 sugar goes. If the sugar goes to this nodule, then 

6 we will say that it's hypermetabolic. 

7 You might want to say, well, there you go, that 

8 proves it's a lung cancer. Well, we might be 

9 inclined to think it's a lung cancer, but it still 

10 may not be. In this case, this was a lung cancer. 

11 The other areas that look like they have 

12 increased attenua — increased uptake of 

13 radionuclide here are in other areas of 

14 hypermetabolic position. It might be the thyroid 

15 gland here. It might be the bone marrow or the 

16 vertebral bodies down here. 

17 Q. So this was a case where the follow-up PET 

18 scan was consistent with the nodule visualized on CT 

19 being a cancer; correct? 

20 A. That is correct. 

21 Q. Could we have the next one, please? 

22 A. This is a different patient now. This 

23 patient has a nodule in the right lower lobe that 

24 was followed by — with, once we saw this, we got a 
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1 CT scan to see if we could define it a little 

2 bitter. 

3 Q. This is a chest x-ray; right? 

4 A. This is a chest x-ray, yes, sorry. 

5 Q. Next? 

6 A. This is the CT scan on that patient. I 

7 will point out, this is not an abnormality. This is 

8 just the diaphragm in an unusual position in this 

9 patient. This is the heart over here. 

10 The black stuff with the white lines going 

11 through it are lungs with pulmonary vessels. And 

12 this irregularly marginated nodule or opacity 

13 measuring about one and a half to two centimeters in 

14 diameter is the area of abnormality that we saw on 

15 the chest film. 

16 Q. This is the CT scan? 

17 A. This is the CT scan of that patient whose 

18 chest film we just saw. 

19 Q. Have you detected cancer here? 

20 A. Don't know. 

21 Q. Okay. Next? 

22 A. This is the transmission scan of the PET 

23 study. Again, it shows that area. It's a 

24 localizing scan because, again, PET spatial 
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1 resolution isn't very good. We need to know where 

2 we are going to scan in order to see see a nodule, 

3 even one that's one and a half to two centimeters in 

4 diameter. 

5 And here is that PET scan — this is a 

6 transmission portion of the PET scan. This is where 

7 that nodule will be. This is where we are looking 


8 

for a PET scan result. 


9 

Q. 

Okay. Next? 


10 

A. 

This is now the image 

after the patient has 

11 

been injected with the radioactive substance. And 

12 

this thing lights up very brightly as if it might be 

13 

a lung 

cancer. In fact, it might be a suspicion 

14 

this is 

a lung cancer. But this turned out not to 

15 

be a lung cancer. This turned 

out to be an evolving 

16 

scar in 

this patient from some 

prior infection. 

17 

Q. 

Let me stop you there. 

Dr. Goodman. 

18 

A. 

Yes. 


19 

Q. 

He had a CT scan? 


20 

A. 

Yes. 


21 

Q. 

Which you visualized a 

nodule? 

22 

A. 

Yes. 


23 

Q. 

How large was that nodule? 

24 

A. 

One and a half to two 

centimeters. 
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1 Q. That's in a size range that theoretically 

2 is suseptible to being followed by PET scans; 

3 correct? 

4 A. Correct. 

5 Q. This is the PET scan. You have got a 

6 positive result; right? 


7 

A. 

That's correct. 


8 

Q. 

That positive result 

would be consistent 

9 

with cancer; right? 


10 

A. 

It would be. 


11 

Q. 

It's not cancer, is 

it? 

12 

A. 

This one is not. 


13 

Q. 

Okay. So this was an example of a false 

14 

positive with a PET scan; correct? 

15 

A. 

That is correct. 


16 

Q. 

How did you learn this wasn't cancer? 

17 

A. 

We took a sample of 

it. 

18 

Q. 

How did you do that? 


19 

A. 

With a needle. 


20 

Q. 

Stuck a needle into 

the lung? 

21 

A. 

Stuck a needle into 

the lung. 

22 

Q. 

This patient didn't 

learn they didn't have 

23 

cancer 

until the needle was 

stuck into their lungs; 

24 

correct? 
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1 A. That there was no cancer, that's correct. 

2 Q. All right. Next slide, please. 

3 A. This is another patient. This is the chest 

4 film of that patient, and it demonstrates a nodule 

5 or opacity in the right lower lobe in this case. 

6 Again, to see that a little more clearly, the next 

7 slide is the CT scan of this same patient. 

8 In this case, we have a poorly marginated 

9 opacity in the right lower lobe in the same area 


10 

where 

we saw the abnormality on the chest 

film. 

11 

This measures maybe a little bit over two 


12 

centimeters in this direction and about two, two 

13 

centimeters, in this dimension, so about 

two by two 

14 

and 

a 

half centimeter in diameter nodule 

in the 

15 

right 

lower lobe. 


16 


Q. 

Doctor, this is a CT scan — 


17 


A. 

CT scan. 


18 


Q 

— nodule, you mentioned, you just 

described? 

19 


A. 

Correct. 


20 


Q. 

At least in theory one of the nodules that 

21 

you 

should be able to use PET to follow; 

correct? 

22 


A. 

That's right. 


23 


Q. 

Next slide, please? 


24 


A. 

This is the PET scan. I have skipped 
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1 over — I didn't show you the transmission scan. 

2 This is the PET scan of that patient. This is the 

3 area of interest down here in the right lower lobe. 

4 The brightness we see here is the heart, which 

5 is a very hypermetabolic organ in the body, so it 

6 takes up this radio nuclei. This is an area in the 

7 vertebral column that demonstrates from uptake in 

8 the bone marrow. But there was no uptake at all in 

9 this mass in the right lower lobe. 

10 Q. The good news here is the patient doesn't 

11 have anything; right? 

12 A. Well, that's what you might think. But in 

13 this case, that turned out to be a cancer. 

14 Q. This is a cancer here? 

15 A. Where you don't see anything on the PET, 

16 but where we saw it on the CT scan, that was a 

17 cancer. 

18 Q. This was an example of a false negative 

19 using a PET scan to follow up a CT scan? 

20 A. That's correct. This is a false negative 

21 PET scan. 

22 Q. By the way, all these patients we have been 

23 looking at are patients that presented for some 

24 condition or symptoms, not patients that were seen 
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1 

as part 

of a screening program; is that correct? 

2 

A. 

That's correct. 

3 

Q. 

Is that it? 

4 

A. 

Those are all the slides. 

5 

Q. 

Okay. Thank you. 

6 

Dr. 

Goodman, you have told us a little bit 


7 about what the literature shows, but I now want to 

8 turn to the experiences you have had as the chief of 

9 thoracic imaging at Duke and over your, I guess, 

10 getting close to thirty-year career as a radiologist 

11 now. 

12 What has been your experience, sir, using PET 

13 scans to follow up on nodules seen on CT scans to 

14 determine whether those nodules are, in fact, cancer 

15 or not? 

16 A. The way we have clinically been using the 

17 technique is, when we have patients with symptoms 

18 suspicious of lung cancer who get subsequent 

19 evaluation with a chest film and CT scan, if on that 

20 CT scan we see a nodule that's greater than one 

21 centimeter in diameter, we may consider the 

22 possibility of using PET scanning to help us lean 

23 one way or another whether or not that nodule is 

24 malignant or benign. 
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1 Q. Under one centimeter, you are not going to 

2 use PET scans, are you? 

3 A. No, I am not going to use PET scans under 

4 one centimeter in diameter. 

5 Q. And 90 or so percent of the nodules 

6 visualized on a spiral CT in a screening program are 

7 going to be too small to follow with PET, aren't 

8 they? 

9 A. Yes. They are going to be under a 

10 centimeter in diameter, and, at that size, the 

11 resolution of the PET scan, which you saw doesn't 

12 nearly approach that of a CT Stan scan, it may lead 

13 to too many false results. 

14 Q. Okay. Dr. Goodman, I want to switch to a 

15 slightly different topic now. And I want to ask you 

16 some questions about how doctors and researchers 

17 such as yourself make decisions about whether or not 

18 lung cancer screening tests should be used. 

19 And what I really want to understand is how you 

20 weigh the information to determine whether or not 

21 one test should be used versus another test or 

22 whether any test has been demonstrated to be 

23 beneficial for lung cancer screening. How do you do 

24 that? 
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1 A. Well, the best way to evaluate whether or 

2 not a test is an effective way of screening for lung 

3 cancer would be in a randomized controlled trial of 

4 that particular test, trying to evaluate whether or 

5 not there is a mortality benefit to the test; that 

6 is, whether or not you wind up saving lives with 

7 that test, and all of that predicated upon certain 

8 other features of screening; that you have a disease 

9 to which there is some effective therapy if it's 

10 treated early, if you have a disease that has a 

11 period of time when it could be detected and in 

12 asymptomatic state, to have a disease — to have a 

13 test that is acceptable to patients that they will 

14 come back and retake, also to have a test that is 

15 has a certain sensitivity and specificity, and a 

16 test that — there are some other things. I'm kind 

17 of blankinging out now. 

18 Q. Maybe my question is too broad. Let me ask 

19 the question this way. Am I correct. Dr. Goodman, 

20 that, in evaluating a test as a potential lung 

21 cancer screening test, that the fundamental 

22 questions that doctors and researchers ask 

23 themselves is whether the benefits of that test have 

24 been scientifically demonstrated to outweigh the 
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1 risk of exposing the screened population to that 

2 test? 

3 A. Yeah. I understand that question. I was 

4 talking about how you might set up a screening 

5 program and what sorts of things are important. 

6 Q. Okay. 

7 A. But this is a fundamental question that 

8 needs to be answered. The benefits of the screening 

9 test have to outweigh the risks, the hazards, the 

10 complications, the problems that are caused by the 

11 screening test. 

12 Q. Why isn't it enough just to know there are 

13 some reasons to believe that there is some potential 

14 benefit to the screening test? If there is some 

15 potential benefit to it, if it might possibly 

16 benefit, why not just do it? 

17 A. Well, it may benefit a small number of 

18 people at the risk of a huge number of people. And 

19 if that's the case, then you are probably not doing 

20 the right thing. 

21 One of the first things we learn in medicine 

22 is: First, do no harm. That's one of the first 

23 things that doctors learn. And you certainly would 

24 not want to harm a population thinking that you are 
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1 doing something good for a small number of people. 

2 Q. Okay. I want to talk to you about how 

3 doctors evaluate the benefits of screening tests. 

4 Let me ask you this first. When it comes to 

5 evaluating whether a screening test has been shown 

6 to be beneficial, what's the best evidence, what we 

7 might refer to as the gold standard? 

8 A. The gold standard to demonstrate that there 

9 is a benefit to screening really, the only effective 


10 

standard of gauging the value of that screening 

test 

11 

is to see if that test decreases mortality 

in the 

12 

population being screened. 



13 

Q. 

Mortality? 



14 

A. 

That is that it saves lives, mortality 

and 

15 

benefit 

. 



16 

Q. 

If you can demonstrate any mortality 


17 

benefit 

, you can demonstrate that the test 

will 

save 

18 

lives; 

correct? 



19 

A. 

That's correct. 



20 

Q. 

Okay. 



21 

A. 

That would be — that would be one 

aspect 

22 

of what 

you are looking for in screening. 

You 

still 

23 

have to 

see once you have established that 

that 

you 

24 

haven' t 

put at risk a huge number of people 

: who 

are 
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1 being screened. 

2 Q. So, even if it saves a small number of 

3 lives, it would put a huge number of people at risk 

4 for serious harm, injury and maybe even death, you 

5 still wouldn't use the screening test; is that 

6 correct? 

7 A. That's correct. 

8 Q. All right. Now, what type of scientific 

9 study needs to be done on lung cancer screening 

10 techniques to determine whether the benefits 

11 outweigh the risks? 

12 A. In order to avoid — in order to avoid 

13 certain biases that occur when you do experimental 

14 trials, the technique that needs to be used is a 

15 randomized controlled trial. 

16 Q. All right. This is a term we have heard a 

17 lot. You said "randomized controlled trial"; 

18 correct? 

19 A. Yes. 

20 Q. Is that also what's referred to as an RCT? 

21 A. It is. 

22 Q. All right. What is a randomized controlled 

23 trial? 

24 A. Well, if we break it down into what the 
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1 words state, the trial just refers to it's an 

2 experiment, it's an investigation of something. 

3 That's what the trial refers to. 

4 Randomization is a process whereby you would 

5 divide populations into two equal populations; that 

6 is, fairly equal in all aspects of their health and 

7 all aspects of anything regarding those 

8 populations. It would be as if, as people entered 

9 the courtroom here, they were assigned randomly, go 

10 the left side or the right side of the courtroom. 

11 If you had a number of people that were 

12 randomly assigned like that, you could then assume 

13 that you had equal populations in regards to their 

14 health and what might be wrong with them in those 

15 two populations. 

16 You would then take one group and that would be 

17 your investigation group, in this case maybe a 

18 screened group, and your other group is your control 

19 group against which you measure the effects of what 

20 you have done in your investigation. 

21 In other words, it's not enough to see that 

22 something has changed in a single group. You have 

23 to know if that change was really effected by what 

24 you did. You might not know that if you didn't have 
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1 another population or group of the same type to 

2 compare it to. 

3 That's where that benefit of the randomization 

4 and the control comes in. 

5 Q. If I — 

6 A. Yes. 

7 Q. If we want a screening test that saves 

8 lives, you are talking about a test that takes a lot 

9 of time and money and effort? 

10 A. It takes some time and money and effort, 

11 yes. 

12 Q. Why don't we just study a small group of 

13 people and see if there is some theoretical benefit 

14 and forget following this controlled group and all 

15 of rest of it because we might not be using a test 

16 that may be beneficial while we are doing this 

17 study. Why don't we just go forward without this? 

18 A. If you don't have the control group, the 

19 conclusions that you will bring to your small 

20 follow-up trial group are going to be incorrect, 

21 possibly incorrect because of bias. To eliminate 

22 the bias, you need to have the control group to 

23 compare it to. 

24 Q. Now, you said that we need randomized 
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1 control trial to get mortality data; right? 

2 A. Yes. 

3 Q. And that's the gold standard? 

4 A. That's the gold standard. 

5 Q. Well, I'm sure it's nice to have the gold 

6 standard, but do we really need the gold standard to 

7 have scientific proof that the benefits of a 

8 screening test outweigh the risk? 

9 A. Absolutely. 

10 Q. Okay. Have there been any randomized 

11 controlled trials of the use of spiral CT scans as a 

12 screening technique for lung cancer? 

13 A. No, there have not been. 

14 Q. I want to back up a little bit and get some 

15 historical context on lung cancer screening. Now, 

16 you showed us earlier your list of articles that you 

17 have published on lung cancer screening and. They 

18 included an article titled screening for lung cancer 

19 and an article titled Viewpoint: CT Screening For 

20 Lung Cancer at least in part; right? 

21 A. Yes. 

22 Q. Now, in both of those articles that you 

23 published in peer-reviewed journals, did you review 

24 prior attempts at efforts to find a good lung cancer 
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1 screening test and specifically the use of chest 

2 x-rays and sputum cytology? 

3 A. Yes. We did. 

4 Q. Would you tell the jury how the use of 

5 chest x-rays was evaluated as a potential lung 

6 cancer screening test and what was found? 

7 A. Yeah. There was — the thinking was that 

8 using a chest film might detect these cancers before 

9 they became symptomatic, and that might be able to 

10 save lives if that were the case. 

11 And what were done were, initially three or 

12 four trials were done in London and Philadelphia, 

13 the VA, the Veterans Administration, hospitals did 

14 trials. There was one done in Germany. 

15 All of these trials failed to demonstrate any 

16 benefit to screening with chest x-rays in order to 

17 save lives in patients with lung cancer. With that 

18 information from those four trials, other 

19 investigators thought, well, you know, we probably 

20 ought to do some randomized controlled trials of 

21 this, because these studies weren't necessarily 

22 randomly controlled. 

23 So in the early '70s and up until the early 

24 '80s, there were three studies sponsored by the 
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1 National Cancer Institute to look at the benefit of 

2 cytology — that is, looking for malignant cells in 

3 the sputum of patients — and/or chest x-rays in 

4 those patients as a way of evaluating the presence 

5 of lung cancer, hopefully to get it at a time before 

6 symptoms so that you might be able to save lives. 

7 In the most relevant — and there was also an 

8 independent study performed at Czechoslovakia at 

9 about the same time looking at the same question. 

10 One of the more relevant of those studies was 

11 the Mayo Lung Project that looked at chest x-rays as 

12 a means of detecting lung cancer prior to its 

13 becoming symptomatic in, again, the hopes of saving 

14 lives. 

15 And what was found in that trial is very 

16 interesting information. And that was that there 

17 was no benefit to doing the chest film. When you 

18 looked at the mortality of the patients in the group 

19 that was assigned to get chest x-rays and the 

20 control group, you found that, in fact, not only 

21 were there less — not less cancers in the group 

22 that got x-rays, but actually there were slightly 

23 more lung cancers discovered in the group that had 

24 had the chest x-rays as compared to the group that 
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1 did not have the chest x-rays. 

2 So, where we were looking to see a mortality 

3 benefit, we did not see that at all. And 

4 consequently, because of these — all of these 

5 independent trials that had been done from the '50s 

6 through the early '80s without any demonstration of 

7 any mortality benefit whatsoever to these chest 

8 x-ray screening trials, it became a test that was no 

9 longer suggested to be done as a screening test. 

10 Q. All right. Let me see if I got this 

11 straight. In the '70s to '80s, there were four 

12 randomized controls trials of chest x-rays? 

13 A. And sputum cytology. 

14 Q. And/or sputum cytology as a potential lung 

15 cancer screening test; is that correct? 

16 A. That's correct. 

17 Q. Am I correct that those studies taken 

18 together showed no mortality benefit; correct? 

19 A. That's correct. There were approximately 

20 forty thousand people involved in these studies, 

21 and, at the conclusion of these studies, there was 

22 no demonstration that chest x-rays saved lives in 

23 that population. 

24 Q. Okay. Because these were randomized 
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1 controlled trials, they had a group of people or an 

2 arm of the study of people that actually were 

3 screened; right? 

4 A. That's correct. 

5 Q. And they had another group called the 

6 control group that got no screening — 

7 A. That's correct. 

8 Q — correct? 

9 A. Yes. 

10 Q. And these studies found that people who got 

11 the lung cancer screening died from lung cancer just 

12 as often as the people that got no screening with 

13 chest x-rays or sputum cytology; correct? 

14 A. Correct. Actually, a few more died of lung 

15 cancer in the screened group than in the unscreened 

16 group. 

17 Q. In some of the studies, the people that got 

18 the screening actually ended up having higher 

19 mortality from lung cancer than the people that 

20 didn't get the screening; is that correct? 

21 A. That's correct. 

22 Q. Now, did these studies also look at — this 

23 is another term the jury has heard. Did these 

24 studies also look at five-year survival data? 


http ://legacy.library.ucsf.®tu/ticyifWl!failO)ip«!HA/.industrydocuments.ucsf.edu/docs/ljxl0001 




4178 

1 A. They did. Five-year survivals are a good 

2 measure of treatment. It's not a measure of a 

3 screening test, though. 

4 Q. Okay. Survival data is not the same as 

5 mortality data, is it? 

6 A. No. They are two different things. 

7 Q. Okay. In these studies, did some of these 

8 studies show that people who were screened actually 

9 had what appeared to be, at least by appearance, a 

10 five-year survival benefit compared to the 

11 nonscreened group? 

12 A. Yeah, they did. Several of the studies 

13 demonstrated that these patients in the screened 

14 group had better five-year survival numbers than the 

15 unscreened group. 

16 Q. They had better five-year survival numbers, 

17 but they still died just as often from lung cancer 

18 — 

19 A. They absolutely — 

20 Q — as the unscreened group; right? 

21 A. They did, that's correct. 

22 Q. That's because survival data are not really 

23 a measure of whether someone has been cured of lung 

24 cancer; are they? 
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1 A. That's correct. 

2 Q. Survival data are subject to a series of 

3 biases that can make them appear even though the 

4 screening test is really conferring no benefit on 

5 the screening group; correct? 

6 A. That's correct. 

7 Q. And you published on that subject in the 

8 peer-reviewed literature, haven't you? 

9 A. Yes. 

10 Q. We will get to that a little later. 

11 THE COURT: Are you at a point where there is a 

12 new thought, or do you want to finish this last 

13 thought, and then we will — 

14 MR. FURR: Just a couple more questions, and I 

15 will be done with this. 

16 THE COURT: That will be fine. Let me know 

17 when you are ready. 

18 MR. FURR: Okay. 

19 BY MR. FURR: 

20 Q. Dr. Goodman, we said that there were four 

21 randomized controlled trials of chest x-rays 

22 conducted in the '70s and '80s; right? 

23 A. Yes. 

24 Q. And they reached consistent results; is 
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1 that correct? 

2 A. That's correct. 

3 Q. Was the fact that there was consistency 

4 between the results of these studies something that 

5 people found important in interpreting those 

6 results? 

7 A. Absolutely. I think, in conjunction with 

8 the other prior studies that were done that were not 

9 randomized controlled trials, all of these 

10 independent trials, whether they were done in the 

11 uncontrolled, nonrandomized trials in London or the 

12 VA or Philadelphia neoplasm project, or whether they 

13 were done in the controlled trials at Sloan- 

14 Kettering or Johns Hopkins or Mayo Clinic or 

15 Czechoslovakia, they all reached the same 

16 conclusions. 

17 When you have this sort of consistency in 

18 scientific investigation, it tends to lend a real 

19 air of truth to the results, a validity to the 

20 results, that there was no mortality benefit 

21 identified with screening for lung cancer with chest 

22 x-rays. 

23 Q. Is another way of saying that the studies 

24 were able to reproduce the same results and 
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1 conclusions? 

2 A. Yes, they reached the same conclusions, no 

3 mortality benefit. 

4 Q. And reproducibility is an important 

5 attribute of being able to confirm that the results 

6 of a study are reliable; correct? 

7 A. Yes. Absolutely. You would hope that, 

8 from one investigation, a lab to another lab or one 

9 hospital to another hospital, that your information 

10 would be consistent to form a valid test. 

11 Q. And am I correct, sir, that, based upon 

12 these studies, there was developed a clear, 

13 scientific and medical consensus that screening for 

14 lung cancer with chest x-rays and/or sputum cytology 

15 was not recommended? 

16 A. Absolutely. It did not meet the test it 

17 had to meet, and that was to save lives. 

18 Q. And that consensus was reached about twenty 

19 years ago; isn't that correct? 

20 A. That's correct. 

21 MR. FURR: All right. Your Honor. This is a 

22 good spot. 

23 THE COURT: That's fine. Let's take the 

24 morning break now. Doctor, you are still on the 
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1 witness stand. Just don't discuss your testimony 

2 with anybody. But you can move around. 

3 THE WITNESS: Thank you. 

4 (A recess is taken.) 

5 (In open court with a jury present.) 

6 THE COURT: All right. Be seated, please. 

7 MR. FURR: Thank you. Your Honor. 

8 BY MR. FURR: 

9 Q. Dr. Goodman, this morning you told us that 

10 in evaluating lung cancer screening tests, what 

11 doctors and scientists want to know is whether the 

12 benefits outweigh the risks of those tests; correct? 

13 A. Yes. 

14 Q. I want to focus first on the benefit side 

15 and ask you a number of questions about benefits. 

16 Let me ask you a very simple question. Has it 

17 been scientifically shown that screening for lung 

18 cancer with spiral CT scans will save lives? 

19 A. It has not been shown. 

20 Q. There has been a lot of discussion in this 

21 case by the plaintiffs about something called cancer 

22 staging. I assume that is something you are very 

23 familiar with, sir? 

24 A. Yes. 
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1 Q. What is cancer staging? 

2 A. Cancer staging is away to — I won't say 

3 grade, but assess the extent of a cancer to give you 

4 an idea of prognosis; that is, what is likely to 

5 happen to a patient who has that cancer in that 

6 stage with treatment or without treatment. 

7 Q. And one of the reasons people are 

8 interested in cancer and staging a cancer when 

9 someone is diagnosed with cancer is because 

10 different stages of cancer have been shown to have 

11 different five-year survival rates with different 

12 therapies; is that correct? 

13 A. That's correct. It's primarily used to 

14 establish what sort of treatment might be given to 

15 the patient and what might be expected from that 

16 treatment in regards to prognosis or five-year 

17 survival, for instance. 

18 Q. Okay. I'm going to ask you what may sound 

19 like a confused question, but there may be some 

20 confusion in this case. Dr. Goodman, can a lung 

21 cancer be staged merely by knowing how large it is? 

22 A. Not at all. 

23 Q. Okay. Now, staging of a lung cancer 

24 involves — I should say doctors stage a lung cancer 
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1 using a classification that involves a number of 

2 factors that are labeled the "TNM factors"; is that 

3 correct? 

4 A. That's correct. 

5 Q. Okay. Have you prepared an exhibit that 

6 you think will be helpful to you in explaining to 

7 the jury what the TNM staging system is? 

8 A. Yes. 

9 MR. FURR: Would you mind dimming the lights 

10 and, Jason, could I have Goodman demonstrative 

11 No. 9? 

12 BY MR. FURR: 

13 Q. What's this. Dr. Goodman? 

14 A. These, as it says on the label of this 

15 chart, is stage grouping using the TNM 

16 classification system. The T simply stands for 

17 tumor. It represents the primary lung cancer or 

18 primary tumor in the lung. The N stands for nodes 

19 or lymph nodes, one of the first areas where cancers 

20 may metastasize to or spread to. 

21 The M stands for metastases, in this case 

22 referring to spread of cancer to distant areas, like 

23 the bone, the kidneys, the liver, the brain, that 

24 sort of thing. 
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1 The sizing of the various — the numbers given 

2 to T1 or T2, for instance in this case, refer to 

3 sizes and/or position or location of these 

4 particular T lesions or tumor lesions. 

5 For instance, in this category here, T1 lesions 

6 would be lesions that are three centimeters or less 

7 in diameter. T2 lesions would be greater than three 

8 centimeters. 


9 

Q. 

Let me ask 

you a 

question. Doctor. 

10 

A. 

Yes. 



11 

Q. 

This stage. 

this 

Stage 1 here, the jury has 

12 

heard 

that Stage I 

cancers sometimes have a better 


13 five-year survival rate than cancers diagnosed in 

14 later stages; is that correct? 


15 

A. 

That's correct. 




16 

Q. 

How big are Stage 1 cancers? 



17 

A. 

Well, Stage 1 cancers 

can be 

any 

size. 

18 

That' s 

what I'm about to say. 

These 

are 

all Stage 

19 

Is here 

T1 lesions are three 

centimeters or less. 


20 T2 lesions are better than three centimeters in 

21 diameter. So you can have a Stage 1 cancer that can 

22 be five or six centimeters in diameter as long as it 

23 doesn't have any lymph node involvement or 

24 metastases. 
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Q. Let me ask you now. I want to be clear 
about this. Would it be a mistake to suggest to the 
jury that you can know whether something is in Stage 
1 just by knowing how large it is? 

A. That's impossible. 

Q. Okay. You have to know all of this other 
information that is encoded into this TNM 
classification scheme; is that correct? 

A. Absolutely. I mean, you can see it here on 
the chart. You can have a Stage 3 cancer that's got 
a T1 lesion; that is, a lesion less than or equal to 
three centimeters in diameter. You can have a stage 
4 lung cancer with any size tumor. It can be five 
millimeters, it can be half a centimeter in diameter 
and still have a Stage 4 lesion. The size alone 
doesn't tell you what stage the cancer is. 

Q. Okay. Thank you, Jason. 

All right. I want to focus. Dr. Goodman, on T1 

cancers. Now, just to be clear, in this TNM 
classification scheme, the information about the 
size of the cancer is coded into the T value; is 
that correct? 

A. That's correct. 

Q. Okay. Have you prepared an exhibit that 
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1 will be helpful to you in explaining to the jury the 

2 size of tumors that are classified as T1 tumors? 

3 A. Yes. 

4 Q. Okay. Let me put this up and ask you to 

5 explain this to the jury. 

6 A. This is a chart that demonstrates the size 

7 of T1 lesions ranging from one-millimeter size, 

8 which would be on that far end, to your left, the 

9 small little dot you might not even be able to 

10 appreciate from where you are sitting. 

11 Q. This right here? 

12 A. One-millimeter lesion, all the way up to 

13 this three-centimeter lesion over here on the right 

14 side that you can clearly see from there. All of 

15 these are classified as T1 sized lesions. 

16 And the interesting thing that you will note 

17 based on that prior slide that you saw is that, 

18 while it looks like there is a tremendous variation 

19 in the size here, that intuitively it may seem like 

20 that a cancer that's really tiny and small down 

21 there in that one millimeter size — may I step 

22 down? 

23 THE COURT: Sure. 

24 A. It may seem intuitively that this has got 
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1 to be better than this. In reality, when you look 

2 at the staging classification, these are all lumped 

3 together as having the same predictive value of 

4 survival in the staging classifications because 

5 that's what they have been shown to have. 

6 Q. Let me ask you about that. Let me make 

7 sure I'm clear. 

8 All of these size cancers, from this one I'm 

9 sure the jury can't see, to this one, are all in the 

10 smallest size classification for cancers called Tl? 

11 A. These are all Tl nodules, yes. 

12 Q. And Tl nodules in turn can be any stage of 

13 cancer, one, two, three or four; is that correct? 

14 A. Absolutely. We could have a nodule this 

15 big that is a T4, and obviously we can have — I'm 

16 sorry, a Stage 4, we can have a nodule this size be 

17 a Stage 4 and a nodule this size be a Stage 1. 

18 Q. So to be clear, you can't look at one of 

19 these and say, aha, based on that size, I know what 

20 stage it's in and, therefore, what the five-year 

21 survival data would be with different therapies, can 

22 you? 

23 A. Not based on the size of the nodule at 

24 all. And part of the reason is, there are a lot of 
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cells in these little dots with a lot of potential 
to spread throughout the body, so that even a nodule 
of this size — 

Q. What's that five-millimeter size? 

A. Five-millimeter size. At this point, there 
is a hundred million cancer cells in that thing. By 
the time it gets to this size, twice the size, there 
is a billion cells in it. So we are already talking 
about a huge number of cells with the potential to 
spread throughout the body, even when they are less 
than visible on this chart. 

Q. Let me ask you about that. How big does a 
cancer have to be before it can spread from the lung 
to another location in the body? 

A. As I said, it's been shown scientifically 
it can spread even when you can't see it. 

Q. Okay. Thank you. Dr. Goodman, I want you 
to assume, when Dr. Gupta came here, he testified 
that lung cancers first become visible on chest 
x-ray in Stage 2 or 3; okay? 

A. Okay. 

Q. Now, if I understand what you just told us, 
you have a little trouble with that notion because 
you can't stage something just based on the size of 
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1 it; is that correct? 

2 A. That's correct. 

3 Q. All right. Let me ask you a question 

4 differently then. Let's see. I have a fifty cent 

5 piece in my pocket. That's about as big as the 

6 30-millimeter circle; correct? 

7 A. It looked like it from here. 

8 Q. And because plaintiffs have used this in 

9 the past, I have an eraser head. That's about as 

10 big as the six-millimeter dot; okay? 

11 A. Okay. 

12 Q. Now, both the dot the sizes of the eraser 

13 head and the size of a fifty cent piece are all in 

14 the T1 size designation of cancers; correct? 

15 A. Correct. 

16 Q. And cancers of that size can be in any 

17 stage of cancer; correct? 

18 A. Any stage at all. 

19 Q. Okay. Now, what size of nodules within T1 

20 can a chest x-ray reliably pick up? 

21 A. Well, I showed you, you may remember on the 

22 slide I showed before, I was pointing out some of 

23 the nodules we saw. And I showed an area where 

24 there was about a five-millimeter nodule on the 
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1 chest x-ray. We can see things that size. But I 

2 think that — 

3 Q. Let me stop you there. On chest x-ray, you 

4 sometimes see nodules all the way down to five 

5 millimeters? 

6 A. Oh, yeah. 

7 Q. Okay. 

8 A. We certainly can. I think, to reliably 

9 detect nodules, most people would think anywhere 

10 around a centimeter to a centimeter and a half for a 

11 chest film would give you a more reliability in 

12 knowing that you are going to see those nodules. 

13 Q. Let me make sure I'm clear. Based on your 

14 experience as a radiologist reviewing, you told us, 

15 thousands and thousands of chest x-rays — 

16 A. Yes. 

17 Q. — chest x-rays can reliably pick up 

18 nodules the size — I guess, somewhere between ten 

19 and fifteen millimeters all the way up; is that 

20 correct? 


21 

A. 

That's correct. 



22 

Q. 

Now, what size 

of 

nodule can a CT scan pick 

23 

up? 




24 

A. 

Well, again, as 

I 

pointed out on the CT 
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1 scanner, some of those vessels we saw out in the 

2 periphery were down to two millimeters. But I think 

3 most people would say that, reliably, CT scanning 

4 would pick up nodules at about five millimeters in 

5 size. 

6 Q. That's about this size here (indicating)? 

7 A. Yes. It certainly can pick up smaller 

8 nodules as well. 

9 Q. But reliably? 

10 A. Reliably, yes. 

11 Q. Based on your experience, you are going to 

12 expect it to pick up nodules from about the five- 

13 millimeter size the rest of the way up? 

14 A. That's correct. 

15 Q. Obviously based on your experience, there 

16 is a lot of overlap between the size of nodules that 

17 chest x-rays can pick up and that which you can pick 

18 up on CT scan; correct? 

19 A. That's correct. 

20 Q. Now, I don't want — this is probably 

21 obvious by now, but I take it, if Dr. Gupta 

22 testified that nodules that chest x-rays can pick up 

23 reliably first begin at about the size of 30 

24 millimeters, that's inconsistent with your 
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experience as a board certified radiologist, isn't 
it, sir? 

A. It is inconsistent, yes. 

Q. Now, I want to tie this into lung cancer 
screening. Have you conducted original research 
related to whether lung cancers detected when they 
are about the size of an eraser have a better 
survival rate than lung cancers detected when they 
are the size of a fifty cent piece? 

A. Yes. We did a study looking at patients 
who had lung cancers that were sized this size in 
Stage 1 to see if there was any difference in 
survival dependent upon the size of the nodule 
within that T1 category. 

Q. Let me ask you a couple of questions. 

A. Yes. 

Q. Your study was restricted to cancers in Tl? 

A. Yes. 

Q. That in fact were also in Stage 1; correct? 

A. Yes. 

Q. Okay. And that was — you published a 
peer-reviewed article in Chest titled "Correlation 
of Tumor Size and Survival in Patients With Stage 1A 
Non-small Cell Lung Cancer"; correct? 
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1 A. Correct. 

2 Q. Tell us how you did that research and what 

3 you found? 

4 A. Well, we reviewed tumor registry at Duke 

5 and found patients who had had the diagnosis of lung 

6 cancer in Stage 1A made. We reviewed their images 

7 and their studies to see what sizes of nodules they 

8 had, and then took those nodules that were within 

9 the T1 category and then, using medical record 

10 follow-up and tumor registry follow-up, assessed 

11 what their survival was. 

12 Q. What did you find? 

13 A. We found, interestingly enough, that, if 

14 you looked at these different sizes of nodules 

15 divided into various categories — I don't remember 

16 the exact categories — but say zero to five, five 

17 to ten, ten to fifteen, et cetera, that there was no 

18 difference in survival depending upon the size of 

19 the nodule. 

20 That is, that the idea that the smaller the 

21 nodule the better their survival did not hold up in 

22 the research that we did. 

23 Q. All right. Let me ask you, do you compare 

24 the survival of patients when their cancers were 
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1 diagnosed in this range, say 25 to 30 millimeters — 

2 A. Or 23 to 30, somewhere in there. 

3 Q. Okay. — to patients' survival when they 

4 were diagnosed, say, down in this range, five to ten 

5 millimeter; correct? 

6 A. Yes, that's correct. 

7 Q. And I assume that the patients diagnosed 

8 when the lung cancer is smaller like this had a 

9 better survival rate than the patients diagnosed up 

10 there; is that correct? 

11 A. That is incorrect. That's not what we 

12 found. We found that the survival rates are 

13 identical in the various groups. And that would be 

14 consistent with lumping you all of these nodules 

15 together as they have been traditionally lumped 

16 store staging purposes. 

17 Q. And is one of the reasons that can occur, 

18 as you told us earlier, that cancers can spread and 

19 metastasize and therefore become less curable and 

20 less survivable even before they are large enough 

21 for you to see down there? 

22 A. Yes, that the stage of the cancers down at 

23 that size might be advanced to the same degree as 

24 cancers within that T1 category at the upper ranges 
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1 of diameter. 

2 Q. Okay. Now, to be clear, we are talking 

3 about a study where you looked at survival rates; 

4 right? 

5 A. That's correct. 

6 Q. You didn't look at mortality rates in this 

7 study? 

8 A. We did not. 

9 Q. Can you ever demonstrate a mortality rate 

10 if you don't demonstrate a survival rate? 

11 A. You have to demonstrate a survival-rate 

12 benefit to demonstrate a mortality-rate benefit. 

13 Q. Okay. Based on this research that you have 

14 done and published in the peer-reviewed literature, 

15 what conclusions, if any, do you draw as to whether 

16 or not screening patients for lung cancer with 

17 spiral CTs is likely to prove more beneficial than 

18 screening them with chest x-rays? 

19 A. Well, the conclusion we drew and the reason 

20 the study was conducted was that — to answer that 

21 intuitive feeling that, the smaller the nodule, the 

22 better their survival was going to be. 

23 And based on what we found, the intuition 

24 doesn't seem to be correct. It seems like what we 
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1 have done here would show that, just because you 

2 think that things are going to be better because the 

3 nodules are smaller, it isn't the way it turned 

4 out. Survival was the same regardless of the size. 

5 And it's surprising, when you look at that, it 

6 looks like survival ought to be better when they are 

7 smaller. That's the intuitive nature of what's been 

8 discussed. But it doesn't — it doesn't hold up. 

9 Q. Even you as a doctor, professor of 

10 medicine, would intuitively expect or at least hope 

11 that diagnosis of cancers in this stage would have a 

12 different survival rate than diagnosis of cancers in 

13 that stage; correct? 

14 A. Absolutely. I mean, just looking at it, it 

15 looks like that should be the case. But it was not. 

16 Q. But that's not what you found? 

17 A. That's not what we found. And based on 

18 that, it would seem that, just because you did a CT 

19 scan and saw nodules at a smaller size than you 

20 might be able to detect them on a chest film, that 

21 that would not confer any sort of advantage. 

22 Yeah, you found smaller nodules, but they still 

23 had that same survival. They did not have better 

24 survival. 
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1 Q. Stated another way, cancers that can be — 

2 or I should say nodules that can be viewed on a 

3 standard chest x-ray, if they happen to be cancers, 

4 don't have any better outcome than nodules that can 

5 only be reliably viewed on a CT scan; is that 

6 correct? 

7 A. That was the implication of that work, that 

8 just because you had a size of a nodule that might 

9 be seen on a chest film, did not confer better 

10 survival to it than nodules you might see on a CT 

11 scan. 

12 Q. Based on this work, screening with spiral 

13 CTs seemed to be no better than screening with chest 

14 x-rays? 

15 A. Well, it raised that question in our mind, 

16 which is why we have been trying to call for and we 

17 have called for randomized controlled trials to test 

18 the information that's come out from other 

19 experiments about this. 

20 Q. All right. Well, because you have already 

21 told us about how you can't stage something just by 

22 knowing what size it is, you have to know other 

23 information, let me ask you a different type of 

24 question. 
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1 Have you also done original research that has 

2 been accepted for publication in peer-reviewed 

3 literature regarding the size of T1 tumors and the 

4 stage that those cancers are in? 

5 A. Yes, we have. 

6 Q. Would you describe that research to the 

7 jury. 

8 A. We looked at patients who had had cancers 

9 that were of the size indicated here, and going back 

10 through their medical records, assessed, primarily 

11 through surgical techniques that had been done on 

12 them, what their stages were at the time these 

13 nodules were resected and again divided them up into 

14 groups to try to see if there was a difference in 

15 the distribution of staging between smaller nodules 

16 and the larger nodules. 

17 Q. Okay. If — you looked at patients whose 

18 cancers were within this range when they were 

19 diagnosed; right? 

20 A. That's correct. 

21 Q. And as we have talked earlier, we know that 

22 Stage 1 cancers have been shown to have better 

23 survival rates for certain types of therapies; right? 

24 A. Yes. 
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1 

Q. 

So you look to see. 

as one would 

2 

intuitively expect and hope. 

that these 

smaller 

3 

cancers 

were more likely to 

be in Stage 

1 than the 

4 

larger 

cancers; right? 



5 

A. 

That's correct. 



6 

Q. 

What did you find? 



7 

A. 

We saw that the distribution of 

stage 


8 according to size was no different depending upon 

9 size; that is, not statistically different. From 

10 one grouping to another, there were still advanced 

11 stage diseases seen even when the smaller nodules 

12 were discovered, and there were still Stage 1 

13 disease discovered when the larger nodules were 

14 seen. 

15 Q. Okay. The nodules between 15 and 30 are in 

16 the size range that can be reliably detected with 

17 chest x-ray; correct? 

18 A. Yes. 

19 Q. Nodules down here between, say, five and 

20 ten or so are more reliably detected with CT scans; 

21 correct? 

22 A. I would say that's true. 

23 Q. But when you compared these two groups, the 

24 nodules detected with chest CT scans were no more 
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1 likely to be in Stage 1 than the nodules detected 

2 with chest x-rays; correct? 

3 A. Than the nodules that would be capable 

4 capable of being detected by chest x-ray, yes. 

5 Q. What conclusions did you draw from these 

6 researches as to whether or not screening with 

7 spiral CT scans is likely to be any better than 

8 screening with chest x-rays? 

9 A. Again, this would suggest that screening 

10 with spiral CT is unlikely to effect mortality 

11 benefit, or at least have any validity. But it 

12 certainly would require a randomized controlled 

13 trial to test that; that this was another indication 

14 that just because you have detected something 

15 smaller at a CT scan doesn't mean you are going to 

16 save the life of that person. 

17 Q. Why did you do this work? 

18 A. Well, we did the work and I did the work 

19 because I was concerned that the wrong impression of 

20 what CT scanning might do or might be beneficial for 

21 was getting out into the population; and that, until 

22 a test could be recommended and advertised and 

23 pushed by a variety of different people, that there 

24 should be good scientific evidence to show that it 
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1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


had some benefit. 

And then beyond that, we wanted to know if 
there were any benefit, what sort of risks might 
also be engendered by doing the testing that would 
go on here. 

We were interested in doing the work because 
there was a lot of what we consider misinformation 
being distributed, in the lay press primarily, about 
the — effectively about spiral CT and the detection 
of lung cancer. 

Q. Let me ask it this way. You know 
Dr. Henschke, don't you? 

A. I do. 

Q. A colleague of yours? 

A. Yes. 

Q. Okay. Let me try to say it in a way that 
you may not want to. Did you do this work because 
you were concerned about the conclusions that people 
were drawing from Dr. Henschke's work? 

A. Yeah. And that's not away I object to at 
all. I understand what her conclusions are, I 
disagree with it, and I don't think the science 
supports it. 

Q. Okay. Both those types of research we just 
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looked at were studies in which you looked at 
survival data; correct? 

A. That's correct. 

Q. Those weren't mortality studies, right? 

A. They were not mortality studies. 

Q. But do the results from those research, in 
your mind, further strengthen the need to have a 
randomized controlled trial to evaluate mortality 
before spiral CT is recommended as a screening tool? 

A. Absolutely. It's a bit disturbing to know 
that the stage distribution and survival rates of 
patients who have small nodules, the kind that might 
be detected at CT, might not be benefited by the 
discovery of that nodule because it's already 
spread. 

Q. To put a final touch on that, you've said a 
number of times, intuitively, you hoped and expected 
to find different results for the very small 
cancers; correct? 

A. That's what you would hope. 

Q. But when you did the science and you took 
the time to do the study and learn the facts, you 
found out that the results and outcome were no 
different; is that right? 
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1 A. That is correct. 

2 Q. Okay. I want to talk to you some more 

3 about survival rates because I want you to assume 

4 that plaintiffs have suggested in their case that 

5 the benefits of CT scans can be inferred from 

6 relying on survival rates; okay? 

7 A. Okay. 

8 Q. You have told us that the gold standard are 

9 mortality rates; right? 

10 A. That's correct. 

11 Q. Survival rates are not the same as 

12 mortality rates, are they? 

13 A. No. The benefit of screening tests would 

14 be that it would save lives. 

15 Q. Survival rates can't demonstrate that 

16 screening tests will save lives; is that correct? 

17 A. That's correct. 

18 Q. Survival rate data can't be substituted for 

19 mortality rate data in evaluating screening tests; 

20 is that correct? 

21 A. No, that is correct. 

22 Q. Is it well recognized by experts in the 

23 field of lung cancer screening that the benefits of 

24 a lung cancer screening test cannot be based on and 
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1 justified by survival rates? 

2 A. Yes, that's correct. 

3 Q. Okay. I want to ask you some questions to 

4 help us understand because I know it's a difficult 

5 concept even for doctors, as you told me, to 

6 understand the difference between survival rates and 

7 mortality rates. 

8 We all sort of use the term "survival" in our 

9 everyday language, especially if we watch TV, but 

10 tell us, does survival have a medical or very 

11 specific medical or scientific meaning? 

12 A. In the terminology where it's used for 

13 screening, yes, it does. 

14 Q. Would you tell us what that meaning is? 

15 A. Yeah. That would be the number of people 

16 that are alive following the diagnosis of a specific 

17 disease, and it's usually measured over increments 

18 of time, divided by the number of people who have 

19 that disease diagnosed. 

20 Q. All right. 

21 A. That already have that disease diagnosed. 

22 Q. I had some trouble following that. Did you 

23 prepare an exhibit that would help explain that to 

24 me, at least, or the jury perhaps? 
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1 A. Yes. 

2 Q. All right. Survival rates. 

3 A. Survival rates, the number of people who 

4 are alive and diagnosed with a disease, and that 

5 length of time they are alive is measured from the 

6 time of diagnosis divided by the number of people 

7 who were diagnosed with that same disease. That's 

8 the official definition of survival. 

9 Q. Can you give us an example as to how a 

10 survival rate would be expressed? 

11 A. Yeah. If you were, for instance, looking 

12 at people with anthrax, for instance, what is the 

13 five-year survival rate of people who might have 

14 inhalational anthrax, and it might be a number of 5 

15 percent or something. It might be very, very low as 

16 a survival rate. 

17 Q. Okay. Now, I want you to assume. Doctor, 

18 that in this case. Dr. Gupta on behalf of the 

19 plaintiffs testified that, if you pick up cancers at 

20 a time when you can increase the survival rates, 

21 that you will be saving lives. Have you got that? 

22 A. Yes. 

23 Q. Doctor, does an increase in survival rates 

24 means that somebody has been cured of disease and 


http ://legacy.library.ucsf.®tu/ticyifWl!failO)ip«!HA/.industrydocuments.ucsf.edu/docs/ljxl0001 




4207 


1 that you have saved their life? 

2 A. No, it doesn't mean you have been cured of 

3 the disease, and it certainly doesn't mean that you 

4 have saved lives. 

5 Q. Doctor, I want to show you some other 

6 testimony that was elicited during plaintiffs' case 

7 and ask you a question about it. 

8 MR. FURR: Jason, could I have Page 3216 from 

9 Dr. Burns' trial testimony? Could you blow up Lines 

10 2 through 11? 

11 BY MR. FURR: 

12 Q. All right. Doctor, I want you to assume, 

13 in Dr. Burns' testimony, he was asked this question: 

14 Doctor, isn't it absolutely 100 percent 

15 scientifically true that early detection of 

16 lung cancer has been demonstrated to increase 

17 or decrease mortality and increase the ability 

18 to treat the disease? 

19 Do you see that question? 

20 A. I do. 

21 Q. That question was framed in terms of 

22 mortality. Do you see that? 

23 A. Yes. 

24 Q. Assume this was his answer: That early 
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1 stage lung cancer has a much better survival 

2 than late stage lung cancer, it has been 

3 unequivocally demonstrated. 

4 Do you see that answer? 

5 A. I do. 

6 Q. This answer was phrased in terms of 

7 survival rates, wasn't it? 

8 A. It was. 

9 Q. Do you have an opinion, sir, as to whether 

10 one can scientifically and medically validly answer 

11 a question about mortality rates with survival 

12 data? 

13 A. They are two different things. 

14 Q. Well, let me ask you the question. 

15 Dr. Goodman, isn't it absolutely 100 percent 

16 scientifically true that early detection of lung 

17 cancer has been demonstrated to decrease mortality 

18 and increase the ability to treat the disease? 

19 Isn't that 100 percent true? 

20 A. No. That's absolutely not true. 

21 Q. Okay. 

22 MR. FURR: Thank you, Jason. 

23 BY MR. FURR: 

24 Q. I want to go back to survival rates, and I 
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1 want to explore at some length why survival rates 

2 can't be substituted for mortality data when 

3 evaluating lung screening, cancer screening tests. 

4 Okay? 

5 A. Okay. 

6 Q. Now, in your peer-reviewed publications, 

7 you've addressed that very issue, haven't you? 

8 A. Yes. 

9 Q. And one of the things you explained in your 

10 peer-reviewed publications, including, I believe, in 

11 your New England Journal of Medicine article, is 

12 that there are certain types of biases that 

13 influence falsely survival rates that can cause them 

14 to give a misleading appearance of benefit when, in 

15 fact, there is no benefit; is that correct? 

16 A. What happens is that survival rates look 

17 better, but mortality rates, that is, the ability to 

18 save lives, is no different. 

19 Q. Okay. Well, let me ask you something. 

20 What are the major types of bias that affect 

21 survival rates in the context of evaluating lung 

22 cancer screening tests? 

23 A. The major ones are what we call lead-time 

24 bias, length bias and overdiagnosis bias. 
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1 Q. All right. Have you prepared an exhibit 

2 that you believe would be helpful to explain to the 

3 jury how lead-time bias works and the way it can 

4 cause the problem that you just described? 

5 A. Yes. 

6 MR. FURR: Jason, could I have Goodman 

7 Demonstrative No. 12, please. 

8 BY MR. FURR: 

9 Q. Using this demonstrative. Dr. Goodman, 

10 would you first please explain us to what lead-time 

11 bias is and how it can cause the appearance of a 

12 survival benefit when, in fact, there is no 

13 mortality benefit? 

14 A. Yeah. Lead-time bias refers to the 

15 situation when, by detecting a disease sooner and 

16 you know about it now, the patient who has that 

17 earlier detection seems to live longer following 

18 that diagnosis. Let me try to explain it here. 

19 If we look at this top portion here, this is 

20 our screened group up here. These are screened 

21 patients here. One of these patients has a cancer, 

22 and that will be true in the control group as well. 

23 And when they operate on this cancer after they 

24 discover it, it's going to have the same effect as 
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1 this patient not having been operated on down at the 

2 control group because these two groups have been 

3 randomized. 

4 So that these diseases are matched; that is, 

5 this patient has disease that is metastatic 

6 already. This patient has disease that's similarly 

7 metastatic already. 

8 This patient in this group of five has a 

9 screen, and, upon that screen, this cancer is 

10 detected. They take the cancer out. That patient 

11 lives for five years and one day and then dies on 

12 January 2, '99, the same time that this patient with 

13 this cancer, same cancer, who lives this long 

14 without knowing about it until he has symptoms. 

15 It's the same date this patient dies, only he 

16 seems to have lived only two years and one day. 

17 He's actually lived that long with the diagnosis 

18 because the diagnosis was made later in this lead 

19 time. 

20 So the lead time bias gives you a longer 

21 survival from the time of diagnosis, here five years 

22 one day. Here you are two years one day. And yet 

23 both patients die on the same day. Neither one of 

24 these patients has a life saved. 


http ://legacy.library.ucsf.®tu/ticyifWl!failO)ip«!HA/.industrydocuments.ucsf.edu/docs/ljxl0001 




1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


4212 

Q. Let me make sure I understand this. This 
group up here got screened; right? 

A. That's correct. 

Q. And the survival time for the screened 
group for people diagnosed with cancer was five 
years and one day? 

A. Yes. 

Q. For the nonscreened group, the survival 
time was only two years and one day? 

A. That's correct. 

Q. Survival benefit from screening; right? 

A. It looks like it, doesn't it? 

Q. Any mortality benefit? 

A. No mortality benefit. Same number of 
people died in the screened group, that is, one out 
of five, as died in the control group, one out of 
five. 

No lives were saved in the screened group. Yet 
this patient had a five-year — this group had a 
five-year survival, not five years one day, but a 
five-year survival of 100 percent because one 
patient with the disease measured from the time when 
the diagnose was diagnosed divided by the number of 
people with the disease wound up to be 100 percent; 
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1 whereas, in this patient, this group here, the 

2 survival data shows a zero percent five-year 

3 survival. 

4 Nobody in this group with cancer lived to be 

5 five years. They only lived to be two years and one 

6 day. The survival time is the number of people who 

7 have the disease diagnosed, the time that it was 

8 diagnosed to the time they die or at five years if 

9 they are still alive divided by the number of people 

10 with the disease in the group. 

11 And that's one person. So zero over one is 

12 zero. One over one is 100 percent. So it looks 

13 like 100 percent five-year survival in this group. 

14 Zero percent five-year survival in this group, and 

15 yet the same number of people have died. No lives 

16 have been saved. The screening did not confer any 

17 benefit because screening needs to have a mortality 

18 benefit. It needs to save lives to be valid. 

19 Q. Okay. Dr. Goodman, just to be clear, your 

20 views on this subject were reviewed by the peer 

21 reviewers of the New England Journal of Medicine and 

22 published; is that correct? 

23 A. That's correct. 

24 Q. Now, a couple of follow-up questions here. 
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1 Based upon your experience in the diagnosis and 

2 treatment of lung cancer, what was the difference in 

3 the quality of life from this group of patients 

4 compared to this group of patients during this time 

5 period right here, before the nonscreened group got 

6 diagnosed? 

7 A. Well, if this patient down here is 

8 asymptomatic up until the time when symptoms and 

9 diagnosis are made, then he's living or she is 

10 living their normal lives. 

11 This patient here is diagnosed early on with a 

12 lung cancer. Once that happens, he's going to 

13 likely be put into some treatment program. Whether 

14 that gets surgically resected or gets chemotherapy 

15 or radiation therapy or what have you, he's going to 

16 have to undergo that therapy and whatever hazards 

17 and risks those entail, as well as now living the 

18 rest of his life knowing that he has that cancer and 

19 maybe it's going to spread during this period of 

20 time that he's alive. 

21 Q. This group lived five years and one day as 

22 a lung cancer patient; right? 

23 A. That's correct. 

24 Q. This group lived two years and one day as a 
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1 lung cancer patient? 

2 A. That's correct. 

3 Q. Both, unfortunately, experienced the same 

4 mortality; is that correct? 

5 A. That's correct. 

6 Q. Now, on average — and I know it varies 

7 somewhat from cancer type to cancer type — how long 

8 does a lung cancer patient survive after they are 

9 diagnosed? 

10 A. Yeah — 

11 Q. Excuse me, diagnosed symptomatically? 

12 A. Yeah. It clearly varies, but it could 

13 range from many, many months to several years. 

14 Q. Let me ask the question this way. The lung 

15 cancer patient that is diagnosed symptomatically on 

16 average, do they survive long enough to get their 


17 

affairs 

in order? 



18 

A. 

Yes . 



19 

Q. 

Okay. That was lead- 

-time bias 

; right? 

20 

A. 

Yes. 



21 

Q. 

Now, mortality rates 

are free 

from this 

22 

lead-time bias problem, aren' 

't they? 


23 

A. 

That's correct. 



24 

Q. 

This is a problem of 

survival 

rate data; 
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1 right? 

2 A. Absolutely. 

3 Q. Is this yet another reason why doctors and 

4 scientists want a randomized controlled trial before 

5 they will recommend spiral CTs as a screening test? 

6 A. A randomized controlled trial with a 

7 mortality end point to see that what you are doing 

8 saves lives. 

9 Q. Okay. Let's turn to length-time bias. Did 

10 you also prepare an exhibit that would help you 

11 explain to the jury what length-time bias is and how 

12 it affects survival data? 

13 A. Yes. 

14 MR. FURR: Jason, would you pull up No. 13, 

15 please? 

16 A. This particular chart is — demonstrates a 

17 time line running from here to here. This is time 

18 as it proceeds. The red squares are rapidly 

19 progressive cancers. The yellow rectangles are 

20 slowly progressive cancers. 

21 The theory behind length-time bias is that, 

22 when you have real aggressive cancers, that your 

23 opportunity to detect those on a screening test is 

24 limited. Whereas, if you have slower growing, more 
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1 indolent cancers, you have more opportunity in a 

2 screening program to see those cancers. 

3 So that, if this black vertical line represents 

4 a point in time when a screening test is performed, 

5 you have a much greater opportunity of seeing these 

6 slower, more indolent cancers. In fact, you might 

7 detect five of these rather than the one rapidly 

8 growing cancer that you might detect. 

9 And what this does is it biases the discovery 

10 of cancers to those that are more slowly growing, 

11 nor indolent cancers, ones that are likely to have 

12 better survival data than the more rapidly growing 

13 cancers. And this is another built-in feature of 

14 screening if you use survival data to determine what 

15 your outcome is. 

16 Q. Let me make sure I understand this. There 

17 are differences in cancer or tumor biology that 

18 causes some cancers to be very aggressive and fast 

19 growing and some cancers are low grade and slow 

20 growing; is that correct? 

21 A. That's correct. 

22 Q. But by their nature, screening tests are 

23 more likely to detect cancer — the types of cancer 

24 that are, as you said, indolent or the low grade 
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1 slow growing types of cancer; is that correct? 

2 A. That's correct. 

3 Q. And they are more likely to miss the very 

4 aggressive, fast growing types of cancer; correct? 

5 A. That's right, because in any point in time, 

6 this screen — if we had done that screen here, the 

7 only cancers we would detect would be the slowly 

8 growing indolent cancers. We would never pick these 

9 up. The patients would have already been dead. 

10 Q. And because they detect the slow growing 

11 indolent cancers, those are the same cancers that 

12 the patients were going to survive with longer 

13 anyway; right? 

14 A. Exactly. 

15 Q. So that's what biases and gives you the 

16 appearance of an increase in survival even though 

17 there is no mortality benefit; correct. 

18 That is correct. 

19 Q. Length-time bias is a problem relying on 

20 survival data; right? 

21 A. Yes. 

22 Q. Is length-time bias also a problem when 

23 relying on mortality data? 

24 A. It is not. 
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1 Q. Is this another reason why doctors and 

2 scientists such as yourself want to see a randomized 

3 controlled trial with a mortality end point 

4 performed before they are willing to recommend 

5 screening for lung cancer with spiral CTs? 

6 A. Absolutely. 

7 Q. Okay. The third type of bias you told us 

8 about was overdiagnosis bias. Is that right? 

9 A. Yes. 

10 Q. I know you have also prepared an exhibit to 

11 help you explain overdiagnosis bias, but, before we 

12 pull that up, would you explain to the jury what 

13 overdiagnosis bias is? 

14 A. Yeah. What overdiagnosis bias would state 

15 is that, given the fact that there are some tumors 

16 that are slow growing and indolent; that, with 

17 screening, you may detect some of those cancers that 

18 are never going to affect the life span or the 

19 outcome of that patient. 

20 You may, with screening, then detect a lot of 

21 cancers that otherwise would never be symptomatic; 

22 that the patient will die with in his body but never 

23 know he had. 

24 And that's what overdiagnosis is: You are 
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1 overdiagnosing the cancer. It need not have been 

2 diagnosed in the first place because it never would 

3 have affected that patient. 

4 Q. It never would have affected the patient, 

5 but, once it's diagnosed, what happens to that 

6 patient? 

7 A. Well, once it's diagnosed as a cancer, then 

8 that patient obviously comes under the treatment 

9 plan of wherever he's being seen. Whether it gets 

10 resected at surgery, or he gets chemotherapy or 

11 radiation therapy, something will happen at that 

12 point. 

13 You are not just going to leave it alone at 

14 that point because you can't tell a difference 

15 between the ones who are going to become very 

16 aggressive or the ones that are never going to 

17 amount to anything. 

18 MR. FURR: Jason, could you pull up 

19 demonstrative No. 14, please? 

20 BY MR. FURR: 

21 Q. Dr. Goodman, using this demonstrative, 

22 would you explain to us how overdiagnosis bias works? 

23 A. Yeah. We are back to the somewhat 

24 complicated scheme of a screened group in the upper 
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1 aspect and a nonscreened group below. Maybe if we 

2 could just see this upper group first, blow that up, 

3 that might be of some benefit. 

4 Here we have five patients that are screened. 

5 And within that group, four cancers are detected, 

6 this red one and then these three yellow ones. 

7 Because all four are detected, they are all 

8 taken care of. They are operated on. They are 

9 resected. Unfortunately for this patient, three 

10 years later, he or she dies because of the tumor had 

11 already advanced. But in these three, they live 

12 seven years and die of a death that's not related to 

13 the lung cancer. 

14 It looks like we have done some good here in 

15 detecting these cancers with our screening tests 

16 because now we have operated on these three people; 

17 it looks like we have saved their lives. We took 

18 out their cancers, they lived to be a ripe old age 

19 and died a natural death. 

20 The problem with this single arm of the study 

21 is, it doesn't tell you the entire truth of what 

22 might have happened with overdiagnosis. And that 

23 requires the bottom half of the graph. 

24 Now, we have got a randomized group. You can 
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1 blow that up. A randomized group, the controlled 

2 group that is not screened, they have the same 

3 distribution of cancers, including these three 

4 here. That one that was the terrible one led to 

5 symptoms within two years and death at the same time 

6 as the patient in the screened group died. The 

7 other three patients who have lung cancer that we 

8 don't know about and they don't know about live and 

9 die a natural death. 

10 One of those cancers may have gotten a little 

11 bigger, but it didn't affect the patient before he 

12 died of other causes. The other may have stayed the 

13 same. The other may have actually regressed 

14 secondary to the patient's own natural defenses. 

15 So it's conceivable that maybe they all stay 

16 the same, maybe some regressed, maybe some get 

17 worse. But the bottom line: None have died of that 

18 cancer. 

19 So now, if we have the whole panel, again, we 

20 can see that we have intervened in these patients 

21 who had the screened detected cancers for no benefit 

22 because the same number of people here were alive at 

23 this point. 

24 In other words, by taking these three out, we 
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1 haven't saved lives. These people lived anyway. 

2 Instead, what we have done is we have overdiagnosed 

3 these cancers, and we have treated these cancers 

4 with all the risks and problems and hazards that 

5 might accrue from treating patients with cancer. 

6 Q. All right. Let me be clear about this. In 

7 this example, these people clearly appear to have 

8 gained a survival benefit from screening; right? 

9 A. It looks like it if you just look at this 

10 single arm, it looks like we took out some cancer, 

11 and nobody died out here from it. 

12 Q. But no mortality benefit; right? 

13 A. There is no mortality benefit. 

14 Q. I asked you this for one of the types of 

15 bias, but for all these three types of bias you 

16 described to the jury, these are things that you 

17 have submitted your views on and had peer reviewed 

18 and published in the New England Journal of 

19 Medicine; is that correct? 

20 A. That's correct. 

21 Q. Now, let me ask you this. Okay. We have 

22 overdiagnosis bias, but what's the problem? So what 

23 if we overdiagnose people? Mortality is the same? 

24 How does it hurt them? 
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1 A. Well, as I was trying to allude to, if we 

2 overdiagnose cancers and we treat them, there are 

3 complications and hazards to treatment, including 

4 occasional deaths from the treatment of cancers. If 

5 you didn't need to treat these people and you caused 

6 a death, that is, had they lived without you ever 

7 knowing about it and yet you intervened, operated 

8 and caused a death, then you have done harm to that 

9 group of patients, and you haven't benefited 

10 anybody. 

11 Q. Let me ask you this. In the science of 

12 lung cancer screening, are lead time, length time 

13 and overdiagnosis bias all well recognized sources 

14 of bias that can affect survival rates? 

15 A. Yes, they are. 

16 Q. Okay. Does overdiagnosis bias affect 

17 mortality rates? 

18 A. No. 

19 Q. Is this yet another reason why a doctor 

20 such as yours want to see a randomized controlled 

21 trial with a mortality end point before they are 

22 willing to recommend the use of spiral CTs for lung 

23 cancer screening? 

24 A. Absolutely. If we accept anything other 
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1 than this saving of lives, if we accept survival 

2 data, then we are going to get false information on 

3 the value of the screen. And the value of the 

4 screen is to save lives. If it doesn't save lives, 

5 then it's not a valuable screen. 

6 Q. Okay. Now, that's fine, Jason. 

7 You have given us this example of how 

8 overdiagnosis bias can lead to the diagnosis of 

9 clinically unimportant cancers. 

10 But my question is is this just some 

11 theoretical problem that chairs of thoracic imaging 

12 at Duke University worry about, or is this something 

13 that we know occurs in the real world? 

14 A. I think we know this occurs in the real 

15 world. 

16 Q. How do we know it? 

17 A. There are some lines of investigation that 

18 have looked at that. 

19 I think one of the most compelling is looking 

20 at autopsy data. You might expect that, if patients 

21 had lung cancers and they died with the lung cancers 

22 instead of of the cancers, then you might find lung 

23 cancers in autopsies done on patients who have died 

24 of other reasons or at least died without having 
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1 lung cancer suspected. 

2 At Yale New Haven, there was an autopsy series 

3 that was performed, and they found a number of 

4 surprise lung cancers in their autopsy group. It 

5 was a number — it was a small number, it was 26, 

6 but the total number of cancers they had was about 

7 120 or so. So it was a certain percentage of the 

8 number of cancers that they found at autopsy. 

9 But the interesting thing was that they did 

10 some standardization of their numbers and compared 

11 it — their surprise lung cancers at autopsy to the 

12 number of cancers that were reported in Connecticut 

13 to the state tumor registry in an annualized form. 

14 And when they did that, they found a very 

15 interesting thing. They found that there were many 

16 more surprise cancers than there were cancers 

17 reported to the Connecticut state tumor registry 

18 when this thing was standardized out. 

19 What they found was that in men, there were 

20 four times as many surprise lung cancers seen at 

21 autopsy than were actually reported to the tumor 

22 registry per year. And for women, there were 15 

23 times more lung cancers seen as surprise cancers at 

24 autopsy as were reported to the Connecticut state 
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1 tumor registry. 

2 That's, to me, pretty compelling evidence that 

3 overdiagnosis has a very great potential and does 

4 exist. 

5 Q. So that tends to show that, in fact, there 

6 are a large number of clinically unimportant lung 

7 cancers; is that correct? 

8 A. That's correct. 

9 Q. Well, what's the problem with finding 

10 those, using a screening tool? At least the people 

11 know, even if it's clinically important or 

12 unimportant; what's the harm? 

13 A. Well, the harm, as I mentioned before, is 

14 we can't tell the difference between which ones are 

15 going to be indolent and never cause a problem and 

16 those that are going to be aggressive. 

17 So each one of those patients who would have 

18 one of these overdiagnosed cancers detected and 

19 diagnosed would have to have surgery for that cancer 

20 even though it may not have harmed them, or would 

21 have to have radiation therapy or chemotherapy or 

22 some form of therapeutic intervention to take care 

23 of that now diagnosed lung cancer. And that patient 

24 would also have to live with that diagnosis of lung 
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1 cancer. 

2 Q. Okay. We talked about your having 

3 described this problem in the New England journal in 

4 your review article, but have you also done original 

5 research yourself that bears on this question of 

6 overdiagnosis of lung cancer and autopsy studies? 

7 A. We actually did. The idea behind the study 

8 was, knowing that there was this potential for 

9 overdiagnosis of lung cancer in autopsy studies, we 

10 wanted to see if doing CT scanning would even 

11 increase that propensity, even increase the 

12 possibility that overdiagnosis of lung cancers would 

13 occur and be at a greater number. 

14 So we looked at patients who had been autopsied 

15 at Duke University and got those patients who had 

16 had CT scans of their chest done within a two-month 

17 period of their autopsy. 

18 Then we looked for all of the nodules that we 

19 could find on the CT scans of those patients, and we 

20 went back to the pathology records to see how many 

21 of those nodules were detected at autopsy. In other 

22 words, were we seeing more lung nodules at CT 

23 scanning than they could detect at autopsy. 

24 And what we found was that we were; that they 
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1 were missing about one-third of the nodules that we 

2 were seeing at CT scanning at autopsy. 

3 They weren't able to see those and detect those 

4 in their autopsy series where we could see them on 

5 the CT scan, a suggestion there may be even more 

6 nodules lurking out there that could be 

7 overdiagnosed lung cancers. 

8 Q. And one of the problem with those 

9 overdiagnosed lung cancers is that those people then 

10 incur the risks that accompany the treatment of lung 

11 cancer for a cancer that was never going to mean 

12 anything to them clinically; is that correct? 

13 A. That's correct. 

14 Q. All right. A little while ago, I talked to 

15 you about how doctors balance the benefits against 

16 the risks of a screening test in deciding whether or 

17 not that screening test should be recommended. Do 

18 you recall that? 

19 A. Yes. 

20 Q. Am I correct that what we are talking about 

21 now in part, we have gotten away from the benefits 

22 side and we are talking about what some of the risks 

23 of screening tests might be; is that right? 

24 A. Yes. 
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1 Q. I want to talk to you a little bit about, 

2 if plaintiffs' program was adopted, how large a 

3 number of people might be exposed to those risks? 

4 And here is how I want to get at it. 

5 Has there also been some study done in Japan? 

6 This jury has heard there has been some Japanese 

7 studies of spiral CTs performed; is that correct? 

8 A. Yes. 

9 Q. Have those studies provided data that are 

10 relevant to assessing how large this overdiagnosis 

11 bias is likely to be? 

12 A. Yes. I believe there is. 

13 Q. Could you tell us about that? 

14 A. Yeah. In one of the widely publicized 

15 studies from Japan authored by a physician named 

16 Sone, they looked at spiral CT scanning in a 

17 population at a particular district in Japan and 

18 diagnosed a certain number of cancers. 

19 The interesting thing was that the number of 

20 cancers that they ultimately diagnosed from their 

21 spiral CT program with the follow-up in the 

22 diagnostic techniques used to make those diagnoses 

23 was that that number was eleven times the number of 

24 cancers that were reported annually in that same 
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1 district to what would be akin to their tumor 

2 registry board. 

3 And perhaps even more interestingly, when you 

4 break out the men and the women in that project, you 

5 will find that it's almost the same data as was seen 

6 in the autopsy data at Yale New Haven; that is, that 

7 close to three times as many men had cancers 

8 diagnosed at CT than were reported at the tumor 

9 registry, and slightly over 15 times the number of 

10 women had cancers detected at CT scanning than were 

11 reported at the tumor registry. 

12 Somewhere this tremendous difference in what 

13 you are seeing at CT scanning and what is typically 

14 and traditionally reported has to come in. And 

15 that's that overdiagnosis of cancer. 

16 Q. I want to try to get our arms around what 

17 this overdiagnosis bias might mean if a large 

18 population of people were scanned with spiral CTs 

19 for lung cancer; okay? 

20 In the United States we have statistics that 

21 allow us to know about how many cases of lung cancer 

22 occur each year; is that correct? 

23 A. That's correct. 

24 Q. Am I correct. Dr. Goodman, in the United 
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1 States, about 176,000 cases of lung cancer occur 

2 each year? 

3 A. That's correct. 

4 Q. And those are cases that are diagnosed when 

5 the patients become symptomatic; is that correct? 

6 A. That's correct. 

7 Q. All right. Based upon the Japanese data 

8 and the other data you have been describing for us, 

9 if the United States population was screened for 

10 lung cancer using spiral CTs, about how many cases 

11 of lung cancer would you expect to be diagnosed in 

12 the United States each year? 

13 A. Well, if you look at the Sone data, for 

14 instance, if in fact it's eleven times what's 

15 traditionally reported, that we are going to see, it 

16 would be close to two million cases a year. 

17 Q. Two million per year; right? 

18 A. Correct. 

19 Q. But we only have about 176,000 clinically 

20 significant cases in the United States each year; is 

21 that right? 

22 A. That's correct. 

23 Q. So that would lead you to believe that we 

24 might get about 1,800,000 overdiagnosed cases of 
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1 lung cancer in the United States each year if the 

2 entire population were screened; is that correct? 

3 A. That's correct. 

4 Q. Does that mean that about 1,800,000 people 

5 would incur the risk that accompany the treatment of 

6 lung cancer for disease that was unlikely to have 

7 any clinical relevance to their life? 

8 A. That's correct. If they undergo the 

9 standard treatment of lung cancer, they would have 

10 surgery, radiation therapy, chemotherapy, what have 

11 you, for those cancers. 

12 Q. Okay. Dr. Goodman, did you prepare one 

13 final exhibit on this topic that would help you 

14 summarize for the jury why it is that mortality data 

15 are the gold standard for evaluating lung cancer 

16 screening tests and not survival data? 

17 A. Yes. 

18 MR. FURR: Jason, could I please have Goodman 

19 Demonstrative Exhibit No. 16? 

20 A. I apologize for the complex nature of these 

21 things too, but it's a difficult thing to try to 

22 sort out on diagrams. 

23 But what this is going to propose to show up 

24 and does show is that survival rate can look 
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1 wonderful and yet not have any effect on mortality 

2 rate. 

3 If we took a hundred patients in the screened 

4 group on the top and a similar number of patients on 

5 the control group on the bottom, one of them has 

6 this bad cancer in the screen group, another nine 

7 patients have cancers detected. These may be 

8 overdiagnosis cancers, but in any case, they are now 

9 cancers, and the patients know they have cancer 

10 And in five years, one of those bad cancer 

11 patients has died. The other nine are alive. The 

12 survival rate is the number of people alive divided 

13 by the number of people with the disease. In this 

14 case, 90 percent, nine over ten. 

15 It looks like it's a good test; that we have 

16 had some effect on something, in any case, here, 

17 five-year survival. But if we look at mortality 

18 rate, we will find that mortality rate, which is 

19 number of people who have died of the disease 

20 divided by the total number of people in that 

21 screened population, or one divided by a hundred, 

22 the mortality rate is 1 percent. 

23 Look down at the control group where ten 

24 patients have the cancer but only two of them have 
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1 the discovery made that they have cancer by symptoms 

2 sometime down the line. The other eight patients 

3 never know they have cancer. 

4 Now you have got two patients with cancer, one 

5 who dies. Survival rate out of the same group, 

6 these are comparable groups, survival rate is one 

7 divided by two or 50 percent. 

8 The five-year survival in this group, 50 

9 percent, in this group 90 percent. It looks like 

10 there has been something that's happened that's good 

11 in the screened group. 

12 In reality, that's a false impression of the 

13 value of screening because, when you look at the 

14 number of lives saved, there is no difference. One 

15 patient has died out of these hundred patients. The 

16 mortality is 1 percent, one divided by a hundred. 

17 It's exactly the same. 

18 Looking at survival data gives you a false 

19 impression of the value of screening. That's why 

20 you need the control group, that's why you need to 

21 measure it against mortality. You need to see if it 

22 saves lives. 

23 Q. Dr. Goodman, is there any doubt in your 

24 mind that, in order to balance the potential benefit 
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1 against the potential risk of screening for lung 

2 cancer with spiral CT scans, doctors and scientists 

3 need a randomized controlled trial with mortality 

4 end point? 

5 A. There is no doubt in my mind. 

6 MR. FURR: Thank you, Jason. 

7 BY MR. FURR: 

8 Q. Okay. Dr. Goodman, I want to talk about a 

9 slightly different type of subject. I want to talk 

10 to you very specifically about the Henschke study, 

11 which is a study you've already mentioned. I take 

12 it. Doctor, that you are very familiar with the 

13 Henschke study; is that correct? 

14 A. Yes. 

15 Q. Okay. And as you told us earlier, it was 

16 Dr. Henschke's study of the use of spiral CTs for 

17 lung cancer screening that caused so much publicity 

18 about the topic that in part it was responsible for 

19 getting you interested in the issue and doing your 

20 research; is that correct? 

21 A. That's correct. 

22 Q. Well, let's talk about her study. Now, her 

23 first article was published in Lancet. That's 

24 usually referred to as the ELCAP, E-L-C-A-P, I 
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1 article right? 

2 A. ELCAP I, right, that article published by 

3 Dr. Henschke in mid'99 in the Lancet. 

4 Q. That was the first article? 

5 A. That was the first article. 

6 Q. Now, was her study designed to detect lung 

7 cancer or nodules? 

8 A. It was designed to detect nodules. 

9 Q. Okay. Did Dr. Henschke and her 

10 co-investigators claim that their study showed a 

11 mortality benefit? 

12 A. No, they did not claim that. 

13 Q. Was her study even designed in a manner 

14 that it would have been possible for her to find a 

15 mortality benefit? 

16 A. No, it was not designed to find a mortality 

17 benefit. 

18 Q. Was Dr. Henschke's study a randomized 

19 control trial? 


20 

A. 

It was not 

a randomized control trial. 

21 

Q. 

Was there 

a control group in Dr. Henschke's 

22 

study? 



23 

A. 

There was 

no control group. 

24 

Q. 

Without a 

control group, is there any way 
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1 that Dr. Henschke could assess whether she was 

2 seeing a mortality benefit from screening? 

3 A. No. 

4 Q. She couldn't address a mortality benefit, 

5 but at least in theory. Dr. Henschke's study might 

6 have allowed her to evaluate whether there was a 

7 five-year survival benefit; is that correct? 

8 A. That's possible. 

9 Q. Has Dr. Henschke followed her study 

10 subjects for five years to actually determine 

11 whether there has been any survival benefit? 

12 A. No. There has been no published literature 

13 of a five-year follow-up of her patients. 

14 Q. Okay. What was the false positive rate in 

15 Dr. Henschke's ELCAP-1 lung cancer screening study? 

16 A. Well, in her study, they discovered 233 

17 patients that had nodules. They actually discovered 

18 over five hundred nodules in their thousand 

19 patients. 

20 These five hundred nodules were distributed in 

21 different numbers amongst those two 233 patients. 

22 Of those 233 patients, they ultimately detected in 

23 nodules 27 cancers. So approximately 90 percent of 

24 the nodules were not cancerous. They were false 
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1 positives. 

2 Q. Okay. Dr. Henschke in her ELCAP report 

3 reported about a 90 percent false positive rate; am 

4 I correct? 

5 A. That is correct. 

6 Q. Am I correct, that was at least after two, 

7 two or and sometimes three, radiologists reviewed 

8 their CT scans? 

9 A. In their protocol — and we have to 

10 remember it was an experiment. It was approved by 

11 the institutional review board at her hospital as an 

12 experiment, an investigation. 

13 As part of that investigation, two radiologists 

14 looked at each scan and, when there was indecision 

15 or inability to come to a decision about nodules, 

16 they were refereed by a third radiologist. 

17 Q. Okay. Now, you told us there haven't been 

18 any randomized controlled trials with spiral CT, but 

19 have there been other studies somewhat analogous to 

20 Dr. Henschke's data that we can look at to see what 

21 false positive rates some other group experienced 

22 when using spiral CT scans to screen for lung 

23 cancer? 

24 A. Yes. Another large investigation has been 
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1 carried out by the Mayo Clinic in Minnesota where 

2 they recruited fifteen hundred patients and had them 

3 all get spiral CT scans. 

4 And what they found in their prevalence data 

5 within that first screen, that 51 percent of the 

6 patients had nodules; that, of the 1500 patients, 

7 over 1300 nodules were discovered on spiral CT in 51 

8 percent of patients. 

9 And in subsequent work, that number has gone 

10 up, either because they missed nodules on the first 

11 scan or other nodules showed up. So currently it's 

12 closer to 70 percent of the patients in the Mayo CT 

13 trial, 70 percent of patients have lung nodules. 

14 And there are now over two thousand nodules 

15 that have been discovered in fifteen hundred 

16 patients that are involved in that trial. And they 

17 have only discovered about 20 or 21 cancers out of 

18 all of those nodules. 

19 Q. So doing the math, what percentage of those 

20 nodules has been false positive? 

21 A. It's close to 99 percent. 

22 Q. I should have started this a minute ago. 

23 Spiral CT screening false positives. Dr. Henschke 

24 in ELCAP-1 found about 90 percent, did you say? 
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1 A. That's about right. 

2 Q. Let's go to the Mayo study. What's the 

3 Mayo Clinic? 

4 A. Mayo Clinic is a very well known referral 

5 clinic in Rochester, Minnesota. And they do 

6 extremely good work in a number of different fields 

7 of medicine. 

8 Q. One of the leading cancer research 

9 institutions in the world? 

10 A. It is. 

11 Q. Okay. And what was their false positive 

12 rate? 

13 A. Their false positive rate is closer to 99 

14 percent. 

15 Q. And by that, in both of those cases, what 

16 we mean is, somewhere between 90 and 99 percent of 

17 the people screened were found to have a nodule that 

18 could be — could not be ruled in or out as cancer 

19 and had to undergo follow-up procedures to find out 

20 what that nodule is; correct? 

21 A. That's correct. 

22 Q. Now, I want to talk to you briefly about 

23 what those follow-up procedures were under the 

24 Henschke protocol because I will represent to you 
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1 that Dr. Gaziano testified in front of this jury 

2 that one of the ways to manage this large number of 

3 false positives could be done easily and efficiently 

4 was to do the Henschke protocol. 

5 Now, did the Henschke protocol use PET scans to 

6 follow the positive findings on CT? 

7 A. No. 

8 Q. Okay. How were they followed under the 

9 Henschke protocol? 

10 A. Well, there are a variety of different 

11 things they did once they discovered these nodules. 

12 Some were performed, others weren't performed. A 

13 number of people dropped out of the protocol, didn't 

14 proceed along the protocol. 

15 But some of the things they did was they 

16 biopsied nodules based on appearance. They biopsied 

17 nodules that were greater than two centimeters. 

18 Q. Let me stop you right there. 

19 A. Yes. 

20 Q. Everybody didn't get the same follow-up; 

21 right? 

22 A. That's correct. 

23 Q. Under the Henschke protocol, depending 

24 upon, I think you said, the size or the appearance 
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1 of nodules, some people immediately got a biopsy for 

2 a nodule that was not symptomatic; is that correct? 

3 A. That's correct. 

4 Q. All right. I'm sorry, I interrupted you. 

5 Go ahead. What other types of follow-ups did they 

6 use? 

7 A. The follow-ups they used were to either 

8 biopsy the patients or to repeat CT scanning in a 

9 certain way that we can discuss in a minute. But in 

10 regards to the biopsies, there has been some 

11 misunderstanding that they biopsied patients whose 

12 nodules had grown. 

13 And that's not true. They biopsied some 

14 patients whose nodules had grown, but they biopsied 

15 nearly half of their patients because either it was 

16 bigger than two centimeters or because it had a 

17 round but irregular margin to it, the same sorts of 

18 visual things that don't allow us to know whether 

19 something is benign or malignant based on the 

20 picture. The implication that they only biopsied 

21 nodules that had grown is incorrect. 

22 The other thing about their follow-up was that, 

23 in those nodules that would be maybe too small to 

24 successfully or reliably biopsy, they had 
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1 constructed a way of following them with further 

2 imaging; and that way that they had done that in 

3 Henschke 1 — and it differs a little bit than what 

4 comes up subsequently in Henschke 2 — but what 

5 happens in Henschke 1 is, those nodules that are 

6 seen that are not clearly calcified and perhaps then 

7 benign, but those noncalcified nodules got a 

8 standard CT scan of the chest followed by a high- 

9 resolution CT scan of the nodule immediately. They 

10 had a low-dose scan, then a standard dose scan — 

11 Q. Let me stop you right there. What's the 

12 difference between the low-dose CT scan and a 

13 standard CT Stan, which I think you also called high 

14 resolution; is that correct? 

15 A. No. That's even a different scan. 

16 Q. That's a third one. Tell us the difference 

17 between all three of them. 

18 A. A low-dose CT scan is a scan where 

19 generally the amount of radiation that's going 

20 through the patient isn't as much as you would get 

21 from a standard diagnostic CT scan. 

22 And the problem with using low-dose scans all 

23 the time is that your resolution isn't as good, you 

24 are not able to pick up things as well as you can 
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1 with a standard CT scan. 

2 But for this screening application, they 

3 decided, well, we will use a low-dose CT scan, and 

4 maybe that will be acceptable to patients. 

5 But what happens when you have a nodule, as you 

6 do in over 50 percent of the Mayo Clinic patients 

7 and 23 percent or so of the patients that 

8 Claudia Henschke did, is that those patients then 

9 get an immediate standard CT scan followed by a 

10 high-resolution CT scan of the nodule. 

11 A high-resolution CT scan is a scan that is 

12 directed at the nodule itself with very thin slices, 

13 very thin sections, going through. 

14 Whereas a standard CT scan might have slices 

15 that are about a centimeter thick, in a high- 

16 resolution CT scan, those may be down to an eighth 

17 of an inch or millimeter or less in width. So they 

18 become very small slices. So they get — 

19 immediately upon finding a nodule, they have had 

20 three scans, the low-dose, the standard dose and the 

21 high-resolution scan. 

22 Assuming that there is no difference, or 

23 assuming they don't find a nodule that has calcium 

24 in it, or assuming that they don't find in their 
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1 criteria additional nodules, making the number go 

2 above six — and we could get into that if you 

3 wanted to — they would then proceed in three months 

4 to get another set of scans, another standard dose 

5 and high-resolution CT scan. And then if there is 

6 no change in the nodules in three months, again 

7 another standard-dose and high-res CT scan. And if 

8 there is no change in nodule in six months, another 

9 standard-dose and high-res CT scan. And then if 

10 there was no change in the nodules in a year, 

11 another standard-dose and high-res CT scan. 

12 So the implication of getting a single low-dose 

13 CT scan is not really what is going to happen if you 

14 follow the Henschke protocol the way it is written. 

15 Your patients will wind up getting a number of scans 

16 at designated intervals, and none of those 

17 subsequent scans are low dose. 

18 Q. Okay. And those are all scans that are 

19 done to determine what that nodule is that was seen 

20 in this low-dose scan that wasn't symptomatic in the 

21 first place. Is that correct? 

22 A. That's correct. 

23 Q. Now, if, in fact, the jury were 

24 the annual low-dose spiral CT screening 


to award 
program the 
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1 plaintiffs have requested in this case, and positive 

2 findings were followed up by the Henschke protocol, 

3 that protocol you just described is what each person 

4 would have to get to follow their nodule. Is that 

5 correct? 

6 A. That's correct. 

7 Q. Based on the Henschke study and the Mayo 

8 Clinic study, for the 250,000 West Virginians that 

9 would be tested using the spiral CT, you would 

10 expect somewhere between 100,000 and 150,000 of them 

11 to have a nodule; is that correct? 

12 A. Well, my estimation would be somewhere 

13 between the 23 percent of patients in the Henschke 

14 group that had nodules detected and the current 

15 nearly 70 percent patients in the Mayo Clinic who 

16 had nodules detected on low-dose screening for CT, 

17 somewhere in there, in West Virginia, would be the 

18 percent of patients that are going to have nodules 

19 on their CT scans. 

20 And I wouldn't be surprised if it's closer to 

21 the Mayo group than the New York group, given the 

22 fact that we are by the Ohio River here. 

23 Q. What would that have to do with it? 

24 A. Well, histoplasmosis is a common fungal 
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1 disease in river valleys in the United States, and 

2 it is seen pretty commonly in Minnesota as well. 

3 Q. So if I understand and have done the math 

4 right, up to 125,000 to 150,000 West Virginians 

5 might get a positive finding of a nodule on their 

6 low-dose CT scan; correct? 

7 A. I think you might expect that. 

8 Q. And if the Henschke protocol were used, all 

9 of those people would have to be followed with all 

10 those multiple CT scans that you just described; is 

11 that correct? 

12 A. According to the old protocol, according to 

13 the latest protocol, we can toss in one more set of 

14 scans. 

15 Q. What's that? 

16 A. Because the current protocol — 

17 Claudia Henschke has published a follow-up to her 

18 first paper, it was published this year, and in that 

19 they revised their protocol so that aside from just 

20 the low-dose scan and the immediate standard dose 

21 high-resolution scan, the individuals then get a 

22 course of antibiotics according to the protocol and 

23 get within 30 days another standard dose, high-res 

24 CT scan. 
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1 So we've tossed in another standard-dose high- 

2 res CT scan at the thirty-day or one-month interval, 

3 aside from the three-months, the six-months, 

4 one-year, two-year intervals. 

5 Q. Let's turn to that second Henschke study. 

6 Is that what is referred to as ELCAP 2? 

7 A. Yes. 

8 Q. Let me represent to you that none of the 

9 plaintiffs witnesses ever mentioned the ELCAP 2 

10 study during their testimony. You are familiar with 

11 the ELCAP 2 study, aren't you? 

12 A. Yes. 

13 Q. Would you tell the jury what was done in 

14 the ELCAP 2 study by Dr. Henschke and what was 

15 found? 

16 A. Yeah. Dr. Henschke, in a follow-up of the 

17 patients that had had the first screening test, went 

18 on to do what they had proposed initially; that is, 

19 do an annual screening CT scan on these patients 

20 that have — that are in this group of one thousand 

21 people. 

22 What happened in the Henschke group, 

23 unfortunately — and it's unfortunate from the 

24 statistical standpoint — is that those annual 
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1 repeat CT scans occurred anywhere from six months to 

2 eighteen months after their first scan. 

3 And in their second annual scan, those second 

4 annual scans occurred anywhere from six months to 

5 eighteen months after the most previous scan. So 

6 adhering to getting a scan every year wasn't very 

7 tight in that procedure. 

8 The second thing that happened there was that 

9 there was a significant dropout of patients. And 

10 that also harms a study because you don't know 

11 what's happened to all of those patients. 

12 In fact, by the second year of the Henschke 

13 protocol where we started with a thousand patients, 

14 we were left with three hundred and something 

15 patients that were getting their second annual 

16 screen. That is, within the protocol period of 

17 time, over 60 percent of the patients had dropped 

18 out of the protocol at that point. 

19 Did you want to know what she found in that? 

20 Q. Yes. What did she find when she analyzed 

21 her data from the second year of screening? 

22 A. Well, the interesting thing is you would 

23 expect that doing the screening, if it truly is 

24 going to save lives, is going to detect patients 
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1 whose cancers are at lesser stage so that they will 

2 be treated by surgery and they would have survival 

3 — not survival, but they would not lose life, there 

4 would be a mortality benefit ultimately. 

5 She took her first population of a thousand. 

6 They scanned all of those. They took out the 

7 patients that had cancers, and they were left with 

8 patients that had nothing. 

9 Now they scanned them again at the first year 

10 and at the second year, and what they discovered was 

11 nine cancers in the interval. And here is what the 

12 cancers were. 

13 Two of the cancers were small cell cancers. 

14 This is a variety of cancer that is particularly 

15 aggressive, and usually surgery is not performed for 

16 those patients. They are usually treated with 

17 chemotherapy, and their outcome is not very good. 

18 Of the remaining seven patients that were 

19 discovered in this interval, one was a Stage 2B and 

20 one was a Stage 3A. So two of the newly discovered 

21 cancers were advanced stages beyond the Stage 1A 

22 category. 

23 And it also turned out, of the remaining five 

24 patients of the nine who had Stage 1A cancers, two 
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1 of the patients were medically not resectable. That 

2 is, they had other disease that kept them from even 

3 having surgery. 

4 So what happened in a real-life situation using 

5 Henschke's data was that three patients of the nine 

6 that were discovered with cancer that had Stage 1A 

7 disease were capable of having that Stage 1A cancer 

8 resected. 

9 Three out of nine, 33 percent, with a potential 

10 to have a five-year survival of that 33 percent in 

11 about the 80 percent range, 80 percent even if you 

12 figured 90 percent range for patients who have Stage 

13 1A cancer when resected have five-year survival. 

14 If you multiply that 80 or 90 percent times the 

15 33 percent, we are down to about a 20 percent 

16 expectation of a five-year survival, not talking 

17 about mortality, but of a five-year survival in the 

18 screened population. 

19 So we've done all this screening, and we have 

20 gotten down to potentially a 20 percent five-year 

21 survival. Well, that's not a whole lot different 

22 than what we have always had when we symptom 

23 detected lung cancer in this country of about 15 or 

24 20 percent five-year survival. 
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1 Q. Let me ask you about that. Let me 

2 represent you to that the jury has been told by the 

3 plaintiffs that, based on ELCAP 1, the first 

4 Henschke study, the five-year survival rate for 

5 those screened — those cancers identified after 

6 nodules was fund on screening and diagnosed might be 

7 up to 80 percent. Do you understand? 

8 A. Yes. 

9 Q. Are you now telling the jury that, based on 

10 Henschke 2 or ELCAP 2, that her own data show that 

11 that five-year survival rate for the follow-up 

12 screening is likely to be 20 percent? 

13 A. That's right. And that's assuming that the 

14 nodules that are detected in Stage 1A aren't 

15 overdiagnosed nodules; that these aren't nodules 

16 that we didn't even need to discover. They may be 

17 patients who have nodules that turn out to be cancer 

18 that, had we never even identified them, would have 

19 lived a normal life span. 

20 Q. Dr. Goodman, based upon your review of the 

21 Henschke 2 study or ELCAP 2, what conclusions do you 

22 draw about whether screening with low-dose spiral CT 

23 scans is likely to provide a mortality benefit for 

24 the screened study subjects? 
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1 A. I'm becoming less enchanted with the idea 

2 that it's going to provide a benefit in mortality. 

3 I would still recommend that a randomized control 

4 trial be done looking at mortality end points, but I 

5 don't think the numbers in Henschke 2 look good for 

6 that benefit being demonstrated. 

7 MR. FURR: Your Honor, if it's convenient, this 

8 is a good stopping point for knee. 

9 THE COURT: Let's take a luncheon break now. 

10 Please don't discuss the case among yourselves, 

11 don't permit anybody to discuss it with you. See 

12 you back here at 1:00. 

13 Doctor, you certainly can leave now. Just 

14 don't discuss your testimony with anyone; all right? 

15 THE WITNESS: Thank you. 

16 (Thereupon, a luncheon recess is taken at 

17 11:57 a.m.) 

18 

19 

20 
21 
22 

23 

24 
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